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DEPLOYMENT AREA SELECTION
AND
LAND WITHDRAWAL/ACQUISITION DEIS

CHAPTER 1: PROGRAM OVERVIEW
CHAPTER | PRESENTS AN OVERVIEW OF THE M-X SYSTEM AND THIS EIS
INCLUDING:
o A DESCRIFTION OF THE PROPOSED ACTION AND ALTERNATIVES,
INCLUDING SCHEDUL E AND RESOURCE REQUIREMENTS

© AN OVERVIEW OF THE TIERED M-X ENVIRONMENTAL PROGRAM THAT
INVOLVES SITE SELECTION AND LAND VITHDRAWAL

o A PRESENTATION OF PUBLIC SAFETY CONSIDERATIONS WITH PHYSI-
CAL SECURITY AND SYSTEM HAZARDS

o A SUMMARY OF FEDERAL AND STATE AUTHORIZING ACTIONS ASSO-
CIATED WITH CONSTRUCTION AND OPERATIONS

TIVE YSis JYERNATY

CHAPTER 2 COMPARES THE ENVIRONMENTAL IMPACTS OF ALTERNATIVE M-X
SYSTEM AND OPERATING BASE COMBMMATIONS. DETALS INCLUDE:

° mmammmmmmmv
REGIONS, 200 CLUSTERS, AND SEVEN ALTERNATIVE OPERATING

° m&mam CONSTRUCTION SCHEDULES, PER-
ey MMMIWWMMALT!-

o COMPARATIVE ENVIROMMENTAL ANALYSIS BY ALTERNATIVE POR
EACH RESOURCE PRESENTED IN CHAPTERS 3 AND &

CHAPTER 3 AFFECTED ENVIRONMENT

CHAPTER ) DESCRIBES THE POTENTIALLY AFFECTED ENVIRONMENT IN
NEVADA, UTAH, TEXAS, AND NEW MEXICO. ENVIRONMENTAL FEATURES OF
BOTH BI-STATE REGIONS AND OF OPERATING BASE VICINITIES ARE
PRESENTED. RESOURCES ADDRESSED INCLUDE:

o WATER, AIR, MINING, VEGETATION, AND SOILS

o WILDLIFE, AQUATIC SPECIES, AND PROTECTED PLANT AND ANIMAL
SPECIES

o EMPLOYMENT, POPULATION, PUBLIC FINANCE, TRANSPORTATION,
CONSTRUCTION RESOURCES, ENERGY, LAND USE, AND RECREATION

o CULTURAL RESOURCES, NATIVE AMERICAN CONCERNS, ARCHAEO-
LOGICAL AND HISTORIC FEATURES

%mm oM A RESCURCE BY RESOUREE BASS.
o THE REASON EACH RESOURCE 15 BSPORTANT AND THE SOURCE OF
SIGNIFICANT DIRECT AND INDIRBCT IMPACTS

¢ THE INTERRELATIONSHIPS SETWEEN RESOURCES AND KEY CAUSES
wamr-mwm—mwmmnsmm
AND FOPULATION GROWTH

& IRTICATIVE MEASURSS WIHICH POTENTIALLY REDUCE BRPACTS

o A MATIIX OF POTENTIAL IMPACT SEVERITY &Y GROGRAPHIC AREA
FOR THEL PROPOSED ACTION AND EACH ALTERNATIVE
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: AFFECTED ENVIRONMENT
INTRODUCTION

/\ Geotechnically suitable land for the deployment of M-X in the Nevada/Utah
region is shown in gray in Figure 3.1-1. Those areas in which there is currently most
interest are shown in black. Geotechnically suitable land in the Texas/New Mexico
region is shown in Figure 3.1-2, Environmental study area boundaries extend beyond
the geotechnical limits. The extent to which environmental study areas exceeded
the geotechnical limits varies according to the discipline under study.
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Figure 3.1-1. Preferred (black) and extended (gray) geotechnically suit-
able areas in the Nevada/Utah study area.
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Introduction

REGIONAL ENVIRONMENT
NEVADA/UTAH

INTRODUCTION (3.2.1)

The following sections describe the natural and human environment of the
Nevada/Utah area. Included are descriptions of physical and biological resources:
Groundwater, Surface Water, Air Quality, Mining and Geology, Vegetation and Soils,
Wildlife, Aquatic Species, Protected Species, and Wilderness and Significant Natural
Areas. Discussion of the human environment covers: Employment, Income and
Earnings, Public Finance, Population and Communities, Transportation, Energy,
Land Ownership, Land Use, Native American Resources, Archaeological and
Historical Resources, and Construction Resources.

General Description of Study Area (3.2.1.1)

The region is located in the Basin and Range Province, with north- and south-
oriented mountain ranges separated by high desert valleys. Most valleys have an
interior drainage system; as a result, broad playas and alkali flats are common.
Terrain is rugged and relatively sparsely populated. Precipitation is minimal,
averaging about 8 in./yr. Agriculture is limited; the main rural economic activities
are mining and grazing.

Description of Other Projects (3.2.1.2)

Major anticipated activities in the region of influence are associated primarily
with mineral extraction and processing and/or electrical energy production. High
prices of fuel oil have encouraged the search for substitute fuels and technologies
for energy production. In the study area, coal, and to a lesser extent, geothermal
steam are the major anticipated energy production activities. Precious metals
prices have also increased dramatically, encouraging additional mining activities.

These circumstances are magnified in the region of influence. For example, in
the Nevada counties of Eureka, Lincoln, Nye, and White Pine, mining activities are
over 20 times as high as the national average.

Future projections have been separated into Baseline 1 and Baseline 2. The
first set of projections are essentially an extrapolation of 1967-1978 growth trends
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in the Nevada/Utah region of influence (ROI). As noted below, Baseline | includes
the following:

Baseline |

Continuation of 1967-1978 growth trends

Construction of Anaconda Nevada Molybdenum Project (Nye County)
Metal mining Eureka, White Pine, and Lander counties

Expansion of oil and gas

Exploration in the Utah portion of the ROI

[*JN o BN o BN o I o]

Baseline 2

Baseline 1

White Pine County

White Pine Power Project

Reopening Kennecott Copper Company mine
Millard County

Intermountain Power Project

Continental Lines Cement Plant

Brush Beryllium expansion

Precision-built modular homes
Martin-Marietta Cement Plant

Juab County [
General Battery

UFCO Coal Loading Facility

Beaver County

Geothermal Power

Molybdenum Mining

Alunjte mining and processing

OCO00OO0O0CO0O0LOO0OO0OOO0OOOOO

Baseline 2, a high growth scenario, includes Baseline 1 plus the realization of
the additional future events given above. There is a degree of uncertainty regarding
each of these projects, though some may be more likely than others. The project
list was discussed and coordinated with the Utah State Planning Coordinator's Office
and University of Utah's Bureau of Business and Economic Research. This study's
Raseline 2 corresponds with their Baseline 3. Other Projects currently planned, but
not explicity assessed, include the following:

Allen Warner Valley Complex, 1985-88

Alton Mine, south Utah

Warner Valley Power Plant, St. George, Utah

Allen Power Plant, Clark County, Nevada

Coal Slurry lines from mine to plants

Transmission lines from plants to Southern California

0000

Rocky Mountain Pipeline, proposed: 1985

Cove Fort Geothermal Power Plant, Millard County, Utah, 1984
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Reid Gardner Power Plant #4, Clark County, Nevada, 1983
Mountain Fuel Coal Gasification Plant, 1990

Valmy Power Plant, Valmy, Nevada, mid-1980s

Mormon Mesa Solar Power Plant, proposed

In general, projects in addition to those considered for Baselines 1 and 2 were
not considered because either their effect on employment was expected to be
negligible, their probability of realization was deemed relatively low, or their
principal effects were expected outside the Nevada/Utah ROI.

In Nevada, major opportunities for development are anticipated in minerals
and energy production, particularly in the rural counties. In the Nevada study area,
four large projects are anticipated: the White Pine Power Project, reopening of
Kennecott Copper Company mine near Ruth, and metal processing in McGill, all
located in White Pine County; and the Anaconda Nevada Molybdenum Project in Nye
County. Table 3.2.1.2-1 presents employment projections of these three projects.
Economic growth and changes will be pronounced in White Pine County from
cumulative effects of the two projects there; employment growth is projected to
equal as much as 5,800 jobs, over one-half of current county employment levels,

Fluctuations in the value of precious minerals can greatly affect the econo-
mics of Nevada's rural counties. Nevada mineral output dropped substantially from
1977 to 1978, largely because of the shutdown of Kennecott Copper Company mining
operations in White Pine County. Depressed copper prices and increased production
costs of meeting clean air regulations were the major factors in contributing toward
this closure. In 1978, gold replaced copper as Nevada’'s leading mineral commodity
for the first time in 50 years. Nevada ranked first in the nation in the production of
barite, magnesite, and mercury, and second in gold.

Although mining employment in rural counties is a small percent of the total,
the mining sector has major effects on other sectors of the economy, particularly
construction and manufacturing. In general, employment in the mining sector
includes only mineral extraction. Ore concentration is included in the manufac-
turing sector except in certain cases where the ore concentration process is located
on the mineral extraction site. Basic metals refining is normally included in the
manufacturing sector.

Mining activities have strong backward linkages with the construction indus-
try. Prior to development of a major mineral deposit, large numbers of construction
workers may be required for mine construction and ancillary minerals-processing
plants. These workers will require housing and other services, adding to the
construction impacts.

Economic activity is highly concentrated in mining in Eureka, Lincoln, Nye,
and White Pine counties. This concentration could well increase in the 1980-1990
decade, due to the recent escalation of the prices of gold, silver, and other precious
metals. Future development of opportunities would likely stress minerals develop-
ment,
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Current economic activities have centered on mineral production possibilities
in Nevada, particularly in the rural counties. Current minerals exploration in
Nevada is proceeding at an annual rate of over $100 million, and $15 million is being
spent on geothermal exploration. Although most geothermal exploration activities
have occurred outside of the Nevada ROI counties, this may be more an indicator of 1
feasible applications of geothermal energy than an indicator of potential geothermal
supplies. Increased economic activities in the ROl counties would tend to operate
together with increased exploration and development of geothermal resources,

In Utah, projected employment impacts of selected projects included in
Baselines I and 2 are presented in Table 3.2.1.2-2. It indicates that Intermountain
Power Project (IPP) is expected to have the largest effects, with a peak employment
of 3,200 jobs in 1986. However, the Pine Grove Molybdenum Project, with a
sustained employment level of 1,000 persons during operations, would also produce
significnat employment growth in a comparably rural setting.

Table 3.2.1.2-3 presents Nevada/Utah employment projections for Baselines 1
and 2 for selected years through 1995. Growth diverges significantly only during the
first 5-year forecast period where under Baseline 2 total ROl employment reaches
802,700 in 1985, compared to 786,900 for Baseline 1. In ejther case, however,
annual employment growth forecasts are well below Nevada state's 5.7 percent
average rate over the 1967-1977 period, but above Utah's 3.5 average rate over the
same period (see Table 3.2.3.1-3). Subsequently, over the 1985-1990 period,
employment growth under Baseline 2 dips below that of Baseline 1. In this period .
under Baseline 2, the economies of the Nevada/Utah ROI would be readjusting from t
rapid project growth, particularly the build-up of White Pine Power and IPP during
the earlier forecast period. Over the 1990-1995 period, both employment growth
scenarios are projected to yield average annual growth rates of 2.0 percent.

Table 3.2.1.2-3 indicates that only slight changes are forecast in sectoral
employment shares over the forecast period. Only the percent of total ROl
employment in government is forecast to decline by more than one percent over the
entire 1980-1995 period, while only services' percent share is projected to increase
by more than one percent.

3-9
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1
Table 3.2.1.2-2. Projected cumulative emplovment effects of selected |
major projects in Utah ROI counties, 1980-1990.
(TAH 1980 1981 1982 1983 1984 1985 1986 1987 1988 1969 1990 COMMENTS
Beaver County
“:";" "::::" - - - - - - 130 | 1,170 | 1.800§ 1.140 | 1,350 | Alumite production:
an roces o mine, mill and process
12,200 tons of ore/day.
Roosevelt Hot Springs
wethermal Energy - 90 110 80 90 100 100 100 100 100 100 4-year eneray explora-
Exploration and Power tion: 20 MW geothermal
Plant power plant
Pine Grove Molybdenum - 950 1,000 950 1,000 1,000 1,000 1,000 1,000 1,000 1,000 Molybdenum producticn:
Prolece N
mine and mill 10,000 -
30,000 tons of ore/day
(estimate from
Anaconda Moly) .
County Total - 1,040 1,110 1,030 1,09 1,100 1,230 2,270 2,900 | 2,240 2,450 ‘
Millard County
Intermountain - - 170 330 | 1,200 | 2,400 | 3,200 | 3.100 | 2,600 ] 1,900 90 | 1,000 M coal-fired
Power Froject
power plant - coal
by unit train,
foncinenal Lime s0 a0 80 80 80 80 80 80 80 80 a0 | cement produceion.
Tement Plant
Martin Harietcs 550 640 620 160 160 160 170 170 170 170 170 | cement production.
Cement Plant
Pracision Build Modular
Home Mamafacturing 140 130 120 120 120 130 130 130 130 130 130 | Modular Home
Manufacturing
County Total 740 810 990 €90 1.560 | 2,770 3,580 3,480 2,980 2.280 1,180
2928

sources: HDR Sciencas, July, 1990 and Bureau of Business and Economic Ressarch, University of Utah, July 18, 1980,
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Table 3.2.1.2-3. Employment projections by major industry, by place
of residence, baselines 1 and 2, Nevada/Utah region
of influence, 1980, 1985, 1990 and 1995 (as a per-
cent of total emplovment).

|
198( 198° { 1au0 ‘
-
INDUSTRY ‘ 1 o .
BASELINL BASELINL BASELINE BASELINE BASELINE BASELINE i BASELINE FASELIMNI
: - : : : : i - -
Agriculture 1.4 l.a i.e P PUNS PO z L
Mining 1.7 [ 1.7 1.6 ‘ 1.8 i.€ . 1.v l.x L
1 Construction 6.3 i 6.3 6.4 ! 6.9 6.5 [ 6.4 €.¢ ¢ :
‘ | i
} Manufacturing 1C.1 ; <. 9.9 1 g.a c.a i u. 8 ok 5 !
{
! Transportation 6.C 6.0 6.0 6.0 6.1 : 6.1 6.1 €.l ’
Trade 22.G 22.0 21.9 21.7 21.9 ‘ 21.8 21 2l.e
Finance, lhsurance 4.5 4.5 4.7 4.7 4.7 4.7 “.6 .6
and Real Estate
Services 27.3 27.2 27.9 27.€ 28.4 26.3 2v.t . 28T '
Government 1.3 15.3 14.9 14.8 14.4 14.4 13.¢ ‘ 13.¢e
Non-farm Proprletors 5.4 5.4 5.5 z.4 5.5 s.4 5.4 , e
.l
:
; Total Employvment 650,400 651,700 786,900 802,700 876,70C 886,500 967,700 w78, 200
_
Average Annual
Growth {(percent) of 1980-~1985 1985-1990 1990~190%
Total Employment
Baseline 1 3.0 2.2 2.¢
Baseline 2 4.3 2.0 2.0
3tel

Source: Bureau of Business and Economic Research, University of Utah, October 198C.
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Natural Environment

NATURAL ENVIRONMENT (3.2.2)
Groundwater Resources (3.2.2.1)

The Great Basin is a physiographic province that can be characterized
hydrologically by a drainage system which has no surface outlet to the sea. Most of
the Nevada/Utah siting area lies within this basin. The only exception to this is the
White River system where surficially-connected valleys drain to the south and into
the Colorado River.

The hydrologic cycle within the region, as illustrated in Figure 3.2.2.1-1,
begins with precipitation in the mountainous areas. Rainfall and snowmelt provide
the initial scurce of surface water. As runoff crosses the alluvial material in the
valleys, some water percolates downward through the material and becomes part of
the groundwater system. The remaining runoff flows through channels across the
alluvial plain and discharges onto the valley floor (playa). This ponded water may
infiltrate into the subsurface or evaporate into the atmosphere,

Maximum precipitation events occur more frequently in April and May in the
north and in July and August in the south. Occurrence, amount, and type of
precipitation are related to topographic orientation and elevation. Due to its higher
elevation, the high plateau region receives more precipitation than other areas.
Average annual precipitation ranges from # in. in lower valley floors to more than
16 in. in higher mountain ranges. Snowfall averages between 10 and 40 in. on valley
floors and can exceed 80 in. in some mountains. A generalized estimate of average
annual precipitation, with respect to elevation, is presented in Table 3.2.2.1-1
(Eakin, 1966).

A significant portion of precipitation in the study area is in the form of snow.
In areas of significant snowfall, snowmelt accounts for most of the recharge from
precipitation. The percent of average annual precipitation as it becomes recharge
has been estimated (Eakin, 1966) and is presented in Table 3.2.2.1-1.

The two principle means by which water is lost from the Great Basin are
evaporation of shallow groundwater and transpiration from plants called
phreatophytes. A review of study area reconnaissance reports shows surface water
evaporation estimates range from 3.5 to 5 ft per year. Transpiration is estimated at
0.1 ft for scattered vegetation up to 1.5 ft for wetlands and springs. The amount of
recharge, which varies from less than one to about eight percent of the total
precipitation.

The mountains and valleys comprising the Great Basin are the result of
tectonic, volcanic and erosional processes (Osmond, 1960). A diagram showing the
geology of a typical valley and enclosing ranges is shown in Figure 3.2.2.1-2. Much
of the region is underlain by carbonate rocks at depth. These rocks have been
altered by tectonic activity to produce the complexly folded and faulted mountain
ranges. In addition, extensive areas throughout the region have been covered by
extrusive volcanic rocks. Sediments resulting from the erosion of the carbonate and
volcanic rocks comprise the bulk of the valley fill and consequently serve as storage
areas for much of the water in the region. The generalized geohydrological
characteristics of the various types of bedrock and valley fiil found within the Great
Basin are contained in Table 3.2,2.1-2.
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Table 3.2.2.1-1. Assumed values for precipitation {
and percent recharge for several
altitude zones in area of this report.

!
PRECIPITATION | ALTITUDE ASSUMES ASSUMigc:XiR:GEcANNUAL
CIPITAT - AVERAGE ANNUAL - CHARGE TC
ZONE (an.) 20NE (ft) PRESTPITATION £t GROUNDWATER, PERCENT OF
mATSsAsAER e b AVERAGE FRECIFITATION
less thar € Below 6,000 Variable Negl:gikble
8 tc il 6.00C ro 7,00C .82 z
<0 te 1% ~,00C e §,00C 1.12 - .
18 e 2C £,00C e &,00C l.4¢ is
More than 20 More thar 9,C0C 1.7% 2%
Source: &4 regional Interbasir Groundwater System in the White River 808&~1

Area, Scutheastern Nevada, State ¢f Nevada Water Resources
Bulletin N¢. 3J, Thomas E. Eakin, 1966€.
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Figure 3.2.2.1-2. Generalized valley cross-section showing
basin and range geology.




Table 3.2.2.1-2. Generalized lithology and water-bearing character-
istics of hydrogeologic units in the Great Basin.
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Table 3.2.2.1-2. Generalized lithology and water-bearing character-

istics of hydrogeologic units in the Great Basin.
(Page 2 of 2)
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Paleozoic carbonate rocks undeclie much of the region to considerable depth
as well as cropping out in many mountain ranges. (Kellog, 1963; Marcantel, 1975).
These carbonate rocks are primarily limestone and dolomite that hvae been
complexly folded and faulted. As a result, the carbonate rocks are capable of
transmitting and storing considerable quantities of water within numerous fractures
and solution channels. However, the volume of water stored in these carbonate
rocks might not be reliably determined because of the indeterminate nature of the
passage ways.

The hydrologic significance of the carbonate rocks is primarily related to their
volume beneath the surface. In some areas, the thickness of the carbonate rocks is
as much as 15,000 feet (Kellog, 1963). A considerable part of the thickness have
been found to be conducive to groundwater. Solution channeis and cavities have
been encountered in oil test wells as deep as 8,000 feet in the Snake Valley,
Nevada/Utah (Hood and Rush, 1965). In the same well, fresh water was found as
deep as 6,552 feet. Because of this, the carbonate rocks store and transmit
considerable quantities of water on a regional basis. Eaking (1966) suggests that the
regional transmissibility of the carbonate rocks is about 200,000 gallons per day per
foot; a transmissivity of about 27,000 sq. ft. per day. This includes extensive areas
of the carbonate rock that has no water-bearing capability as well as the highly
localized fracture zones that contain most of the transmitted water.

Extrusive volcanic rocks (i.e., basalt, rhyolite) cover extensive areas of the
surface throughout the Great Basin. These volcanic rocks are also found at depth in
many of the valleys where they are interbedded with the alluvial sediments
comprising the valley fill. As noted in Table 3.2.2.1-2, the water-bearing character-
istics of the volcanic (igneous) rocks are similar to those of the carbonate rocks. In
effect, the primary porosity and permeability of the volcanic rocks is negligible.
Where faulting and fracturing has occurred, however, the volcanic rocks are capable
of stering and transmitting water. This water is typically limited to localized zones
containing faults and fractures.

The geohydrologic characteristics of volcanic rocks have been examined in
detail at the Nevada Test Site in Southern Nevada (Blankennagal and Weir, 1973).
The volcanic rocks present at the Test Site are primarily rhyolite lavas and ashflow
tuff of Tertiary age. Most groundwater moves through fractures with fractures
being common in some flows and absent in others. The results of this study provides
an approximation of the water-bearing properties of volcanic rocks in the region.

Based on analysis of drill holes, Blankennagel and Weir (1973) noted that "the
combined thickness of intervals with measurable fracture permeability generally
ranges from 3 to 10 percent of the total rock section penetrated in the saturated
zone." During pump tests, wells produced from 56 to 423 gallons per minutre and
transmissivities averaged about 10,000 gallons per day per foot. However, the
saturated zone for the test wells used in this study was generally several thousand
feet below the surface,

In the project area, groundwater occurs in both unconsolidated (i.e., soils, mine
spoils, alluvium) and consolidated (bedrock) units. In the valleys, most recharge is
provided by precipitation on mountainous areas, with the water reaching the
valleyfill reservoirs by seepage lost from streams on the alluvial slopes and by
underflow from the consolidated (bedrock) units. Most of the precipitation
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evaporates before infiltration, in the mountains and on alluvial slopes, and the
remainder adds to the soil moisture, with some reaching lowland areas. In the
process, only a very small percentage actually finds its way to the groundwater
reservoir. In most valleys in the project area, precipitation quantities are rather
small, and infiltration to the groundwater reservoir is generally minimal. Eakin,
1951, Alancy and Katzer, 1975, estimated the potential recharge in the region. The
method used in the determination assumed that for any given altitude zone, a
particular percentage of total precipitation potentially recharges the groundwater
reservoir, with that percentage depending on the average amount of precipitation
within the zone.

In the project area, movement of the groundwater levels below the ground
surface exists and is generally controlled by the topography as well as the thickness
and physical composition of the soil cover, while the deep groundwater flow is
controlled by the geologic structure and stratigraphic sequence.

In general, groundwater, like surface water, moves from areas of topographic
highs toward valleys where the head is lower. In some valleys, groundwater may be
discharged to the surface as seeps and springs along valley walls, or directly into
stream channels. Sandstone, and siltstone in the alternating layers, may be
impermeable and confine the groundwater to isolated lenses within the permeable
units. These are known as perched aquifers. In some areas, seepage may cause
infiltration of surface water to the subsurface where it remains in the soils because
of their low permeability. This does not necessarily reflect a high groundwater
level.

Groundwater moves very slowly in most of the valleys, generally at rates
ranging from less than one foot to several hundred feet per year, depending on the
permeability of the deposits and the hydraulic gradient.

Groundwater movement from one valley to another occurs through both
unconsolidated (alluvium soils) and consolidated (bedrock) units. The quantity of
interbasin flow is small in relation to the total water supply but it may be a
significant part of the hydrologic budget in some valleys. Before significant
interbasin flow can occur, two conditions must be met. Consolidated rocks
separating the valleys must be permeable enough to transmit appreciable amounts of
water and a hydraulic gradient must exist between two valleys, Hydraulic
continuity and a gradient may extend across more than two valleys and result in a
regional flow system where all or part of the groundwater recharge from several
valleys drains to a common sink. Figure 3.2.2.1-3 illustrates regional flow system
now known in the Nevada/Utah siting area.

In general, recharge water at the higher elevations moves through the
groundwater systems to discharge points at lower elevations. Since a gradient is
required to move the water, the water table rises away from the discharge areas.
As a result, the water table appears to have the configuration of the subdued
topographical areas. The configuration of groundwater flow systems and relation-
ships to topography was investigated in detail by Teth (1962).

The hydrologic system exists in a rather stable state, with the relationship
between hydraulic gradient and average hydraulic conductivity adjusted to transport
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the recharge water from the one location to another. If the recharge is high
relative to average hydraulic conductivity, the required transporting hydraulic
gradient might become high enough to require the water table to be above the
topography. If the recharge water is low, relative to average hydraulic
conductivity, the transporting hydraulic gradient may become so low the
topographic effect is minimized and the discharge areas shrink in some locations. In
arid climates, shrinkage of discharge water areas is accompanied by development of
zones of lateral flow where neither discharge nor recharge occurs and the direction
of groundwater flow is parallel to the water table.

In the project area, it is assumed that the water table is never above the land
surface. The water table is beneath the surface of the ground. However, it may
intersect the ground surface at the edges of bodies of water such as lakes, ponds,
springs, and rivers. The presence of a sink in the water table indicates that
groundwater is flowing toward that particular area. Either water is removed from
the sink area or the sink fills. In the steady state processes, a sink would not exist
unless some mechanism were available to remove water from the sink as rapidly as
it flows toward the sink. Usually water is removed from the sinks in enclosed basins
by discharge at the surface. Aiso, water may move from the existing sink to an
underlying aquifer. Generally, surface discharge to maintain a reasonable size sink
is common in eastern and northern Nevada.

Wells have been used extensively to produce water for domestic, stock, .
municipal, industrial, and irrigation purposes. Large capacity pumped wells have '
accounted for most of the annual withdrawals of groundwater. Individual yields of
these wells are as much as 8,600 gpm. The average pumping rate is about 1,000 gpm
according to an analysis of 2,000 large capacity wells.

The chemical quality of groundwater in the Great Basin Region ranges from
fresh to brine. Generally in sheds and alluvial aprons at the margins of most valleys,
the groundwater is fresh, Saline water occurs locally near some thermal springs and
in areas where the aquifer includes rocks containing large amounts of soluble salts,
such as parts of the Sevier River area. In sink areas, such as the Great Salt Lake,
Sevier Lake, and Carson Sink, the dissolved-solids concentrations may exceed that
of ocean water.

Groundwater is likely to be the major source of new withdrawals. New
technologies for locating water, drilling wells, pumping water, and irrigating fields
has resulted in a dramatic increase in groundwater withdrawal in recent decades. |
Adverse impacts of withdrawal have been minimal, considering the volume of :
withdrawal which has occurred to date. As a result, groundwater is perceived as the ;
best choice of the three sources for new withdrawals., Long-term impacts of high ;
volume withdrawals are not yet known. ‘

There are areas where groundwater depletions are subject to special
regulation. Figure 3,2.2.1-4 shows those hydrologic areas which have been
"designated” by the states. Designhation means that permits to pump groundwater
are: (1) not being issued, (2) being issued with limitations, or (3) being issued for
preferred uses only.

The amount of groundwater that can be removed from a basin without causing
depletion of the water resource or other associated problems is usually defined by
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the perennial yield. Estimates of the perennial yield for each basin have been made
by a number of researchers. A compilation of the perennial yield for each valley
within the siting area is presented in Table 3.2.2.1-3 in the next subsection.

Water Resources Program (3.2.2.1.1)

The M-X Water Resources Program was initiated in June 1979 for the purpose
of evaluating the availability of water for both the construction and operational
phases of the M-X project in Nevada and Utah. Six valleys representative of typical
hydrologic conditions in the Nevada-Utah siting area were studied during Fiscal
Year 1979 (FY 79) ending 30 September, and a report was submitted to the Ballistic
Missile Office on 21 December 1979.

Based on the FY 79 studies, it was determined that the Water Resources Field
Program should be expanded to include aquifer testing and field investigations in all
valleys within the Nevada-Utah siting area in order to better understand the
potential effects of M-X groundwater withdrawals on the local water users and the
environment and to determine the optimum water supply system for the project.

The Water Resources Program was expanded during Fiscal Year (FY 80) to
include field investigations of the hydrologic conditions in 29 valleys to be used for
deployment in the Nevada-Utah siting area which includes the six valleys studied
during FY 79.

Field hydrologic reconnaissance of 24 of the 29 valleys has been completed to
date. Data compilation and the results of the reconnaissance, however, have been
completed for 16 of the valleys; the results of studies in these valleys are presented
in Section 4.12. Drilling and testing in many of these valleys is in progress and the
results of reconnaissance studies will be updated accordingly. The FY 79 and FY 80
study areas in Nevada and Utah are shown in Figure 3.2,2.1-5.

A preliminary literature review of the hydrclogic conditions in the Texas-New
Mexico siting area was initiated in FY 80. Later detailed investigations are
expected.

The primary objectives of the overall Water Resources Program are to:

o Determine the effects of M-X groundwater withdrawals on the local
water users, the environment, and the aquifers.

o Determine the optimum water source and supply system with possible
supply alternatives for each valley.

o Provide the necessary data and documentation in support of the
conclusions and recommendations of the Water Resources Program. The
regulatory agencies will require thorough documentation prior to
granting permits and permission for water development and use.

The scope of the Water Resources Program includes the following:
o Review of pertinent publications and data contained in agency files

relating to water availability, local water use, regional groundwater flow
systems, and aquifer characteristics.
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Table 3.2.2.1-3.

Water availability for M-X affected

valleys.

PERENNIAL 3STCRAGE PER
UNIT HYDRCOLOGIT YIELD FT IN 137 TURRENT USE AVAILABILITY
NC. UNIT ACRE-FT X 20 FT . ACRE-FT X 10° ¥R ACRE-FT YR,
12’ YR. ACRE T X l0°
- Snake 32-30 07 31 i-49
5 Pine 3 sl M <5
< ™le -5 bt R <9
h Tish Springs 25-39 12 M 25=-30
Flat
2 Jucway $=25 i3 6.2 J-19
2 joverament s - 1.8 None
16 Sevier Desert I
402 Sevier Cesert- ’ 23 ") 250 dverdrag=
Dry lLaxke ’
34 dah Wah <8 3 M <5
237a 3ig 3mokv [ 50 31 None
] Kobeh 15 2° 3.3 .7
PERN Monitor 2 20 4.3 None
4 Ralston E) 20 2.3 3.2
42 Alkali Soring 3 13 9.3 2.7
14 Stone Cabin 2 20 1.5 2.5
PE-DA Antelove <4 13 1.z ]
154 Newark 1S 15 L] EIN]
LY Little 3mokv, )
North | ] 25 3.3 2.7
L35z Littie Smokv, }
South
136 dot Creek A 12 c.8 5.2
Mab Penover ) 22 12.5 None
1T loal ) 15 “ 6
T2 Garden & 15 0.3 5.7
Railroad, South
Railroad, Nerth s 162 12.4 5.8
P Jakes 12 2 M 12
T3 Long 8 16 R s
1788 3utte, South 14 P 1 12
i8¢ Cave 2 0 i 1
.2l ory Lake 3 28 K] <3
182 Delamar 3 12 M <3
L33 Lake 17 18 18.2 None
184 3pring 70-100 a2 18 52
194 Hamlin NA 12 1.5 NA
202 Patterson 5 - 2.5 None
207 White River 37 —_— 20 -
208 Patroc 2 - M <2
209 Pahranagat 25 Ml 16 2
210 Coyote Sorinds 3,13 i3 M 3,18
179 Steptoe M 32 38
20 Milford <58 29 49 None
53 Beryl~Enter- §=39 25 32 Jverdraf®
prise
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Footnotes for Table 3.2.2.1-3.

'Designated basins refer to areas classified by the Nevada or Utah
State Engineer: Office where a permit of application for appro-
priation must be approved by that office before a well can be
drilled. This is usually due to a current state of overdraft or

a projected overdraft due to the amount of water use expected from

approved applications for appropriation.

‘Perennial Yield: 'The perennial vield of a groundwater system is
the upper limit of the amount of water that can be withdrawn eco-
nomically from the system for an indefinite period of time with-
out causing a permanent and continuing depletion of groundwater in
storage and without causing a deterioration of the quality of
water. It is limited by the amount of natural discharge of suita-
ble quality that can be salvaged for beneficial use from the

groundwater system (Bakin, 1964)."

Perennial yield estimates are abstracted from Reconnaissance
Reports published by the State of Nevada or Utah. Where no esti-
mate was given, evapotranspiration is used as an estimate of
perennial yield. These perennial yield estimates are used for
estimating water availability and are based on the assumption
that a decrease in subsurface outflow is unacceptable. A reduc-
tion in underflow is a reduction in recharge for the basin which
receives that overflow and subsequently reduces the available

supply in that area.

Perennial yield estimates are also presented as they appear in
figure 5 of the Nevada State Water Plan, Rush, 1974. These
estimates are a best-case condition where water could be taken
from any one basin but not more than one hvdraulically connected
basin. As water moves as underflow, it could be removed at any
point but then would not be available for downstream users.

3Volume of storage is for the top 100 feet of saturated material
abstracted from USGS PP 813-G, 1976.

“Current use estimates are abstracted from Reconnaissance Reports
published by the State of Nevada or Utah and from reports regently
prepared by the Desert Research Institute and the Utah Water
Research Laboratory for the Air Force.
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o Contact various state and federal officials knowledgeable about ground-
water conditions in Nevada and Utah,

o] Determination of the amount of water required for construction and
operation of the M-X system.

o Hydrogeologic field studies to identify water users, measure groundwater
levels, collect groundwater samples for chemical analyses, measure
spring and well discharges, conduct aquifer tests, and overview general
hydrogeologic conditions.

) Drilling and testing of shallow (about 500 ft) and intermediate (about
1,000 ft) valleyfill wells and deep carbonate rock (about 2,500 ft) wells.
This work is in progress.

0 Assess municipal water supplies and wastewater treatment facilities for
their capacity to handle increases due to M-X population influx. This
study included towns within and immediately adjacent to the siting area
with emphasis on Tonopah, Ely, Caliente, and Pioche in Nevada, and
Delta, Milford, and Cedar City in Utah,

o Evaluate basin structure to better understand regional groundwater flow
systems.
o] Compute numerical modeling simulations of the groundwater system in

selected valleys to assess the effects of M-X groundwater withdrawals
on local water users and the environment.

o Industry activity inventory to identify the water requirements of existing
and proposed industries in the siting area and how these requirements
may interact with M-X construction and operational activities. This
study was conducted by the Desert Research Institute for Nevada and
the Utah Water Research Laboratory or Utah.

o Study of Nevada and Utah water laws and permitting procedures and a
water rights inventory. This study was conducted by the Desert
Research Institute for both Nevada and Utah.

The 16 valleys for which field hydrologic reconnaissances and data compilation
have been completed are: (1) Big Smoky, (2) Cave, (3) Delamar, (4) Dry Lake, (5)
Dugway, (6) Fish Springs Flat, (7) Little Smoky, (8) Pine, (9) Railroad, (10) Sevier
Desert, (11) Snake, (12) Hamlin, (13) Tule, (14) Wah Wah, (15) Whirlwind, and (16)
White River. The preliminary results of investigations in these valleys are presented
in Section 4.1.2. The location of the valleys studied and the activities performed in
each are shown in Figure 3.2,2,1-5 and Table 3.2.2.1-4, respectively. The activity
location is identified in the text and appendices according to conventional township-
range terminology. An example for Nevada is: 12N/40E-13da which means
Township 12 North, Range 40 East, Section 13, Subsection da (NEl/4, SE1/4). A
slightly different but similar system is used for Utah and is also included in the
report,




Table 3.2.2.1-4. FUGRO National field activities, Nevada/

Utah.
ACTIVITY
AREA .
sqirze | ATER | WATER | prscncr | masi
TEST ANALYSIS | MEASUREMENT | MEASUREMENT | MORITORIXG
Big Smoky Valley 3 23 2 0
Cave Valley 0 4 8 3 0
Dry Lake/Delamar 2 4 2 3
Valley
Dugway Valley o] 1 3 1 0
Fish Springs Flat 0 2 10 1 o]
Little Smoky Valley 0 4 16 4 0
Pine Valley 0 S 1 1 0
Railroad Valley 0 7 5 11 0
Sevier Desert 1 8 21 0 0
Snake/Hamlin Valley ] 50 59 38 2
Tule Valley 1 9 17 5 1
Wah Wah Valley 9 1 0 0 0
Whirlwind Valley 0 2 13 2 0
White River Valley 4 21 55 3 1
4047
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Methods of Investigation and Program Status (3.2.2.1.1.1)

Existing Data Study. Collection of existing data has been an ongoing process
through all phases of the geotechnical site selection studies conducted by Fugro
National. Besides a thorough review of pertinent publications, data have been
collected from federal and state agencies, private consultants, petroleum and
mining firms, universities, local officials, and private citizens. All information and
data collected have been evaluated and, where applicable, incorporated into this
report to supplement field work and original data gathering. A survey of existing
data was completed in August 1980. This survey was conducted as follows:

o Identify potential sources of new data by compiling a list of the oil,
mining, drilling, and utility companies which operate in the Nevada and
Utah siting area; regional libraries as well as libraries, government
agencies, and academic institutions within the M-X siting area were also

included.
o} Collect available data from the identified sources through purchase.
o Document all contacts made, the data requested, and the response; this

documentation includes both existing and secondary data.

Hydrologic Reconnaissance Study. Field hydrologic reconnaissances of 29
valleys in Nevada and Utah are scheduled for completion by the end of September
1980, and an additional six valleys in Nevada (Jakes, Long, Kobdh, Newark, Monitor,
and Butte) will be studied in FY 81 beginning in October 1980. Further explanation
of the evaluations and field tests being conducted by Fugro National, the methods of
investigation, and the relationship of these tests to overall program objectives are
as follows:

o Aquifer tests are being conducted in selected wells to determine
potential well yields and the aquifer's ability to store and transmit
water. This information is needed in designing well fields, in evaluating
the optimum yield, and in minimizing well interference effects on local
water users or springs. Aquifer tests are conducted on existing privateiy
owned and Bureau of Land Management wells, in addition to wells drilled
by Fugro National. Testing is performed on large discharge (over 500
gallons per minute) wells where available; however, smaller discharge
capacity stock-water wells are also used. Right-of-entry permission is
obtained from well owners prior to any aquifer testing.

0 Groundwater levels are being measured in selected wells and drill holes
in order to construct potentiometric maps for identifying groundwater
migration patterns, identify areas of recharge or discharge, and as an aid
in calculating expected pumping lifts for well design. The depth to
groundwater below land surface was measured in existing wells and drill
holes when accessible, and in wells and borings drilled by Fugro National.
Measurements were made using electric water-level sounders or an
electro/piezo recorder. Electric sounders indicate depth of water by
deflection of a needle on an ammeter when a circuit is closed by contact
of an electrode with the water surface. An electro/piezo recorder was
used during aquifer test operations on wells developed by Fugro National.
The electro/piezo recorder monitors rapid changes in pressure from
pressure transducers which are lowered a known depth below the water-
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| level in a well. Relative pressure changes recorded during testing are
adjusted for barometric changes and subsequently converted to feet of
water-level change relative to the ground surface.

o Groundwater samples are being collected from wells, springs, and
streams for analyses to characterize the water quality and assess its
suitability for construction or drinking purposes and as an aid in
identifying groundwater migration patterns and recharge areas. The
water quality analyses include field measurements of the water tempera-
ture, pH and specific conductance, and laboratory determination of the
concentrations of sodium, potassium, calcium, magnesium, sulfate,
chloride, fluoride, nitrate, silica, carbonate, and bicarbonate.

During collection, samples for laboratory analysis are separated into bottles of
various sizes and are filtered and/or acidified, depending upon the requirement for
testing of the particular suite of ions. After collection, all samples are kept chilled
until analysis to further inhibit bacterial production that might change the water
chemistry, = Water chemistry determinations are done by a qualified testing
laboratory.

In addition, certain physical characteristics of the water, i.e., temperature,
specific conductance, and pH, are measured in the field at the time of water sample
collection and the water also is analyzed for the carbonate and bicarbonate
concentrations. At the beginning of each work day in the field, the calibration of !
the conductivity meter is checked using the meter's internal reference system, The
pH meter is calibrated by checking the meter with a buffer solution of known pH
prior to each test. Analyses for carbonate and bicarbonate ions are performed using
standard titration methods the same day the water samples are collected.

Discharge measurements of springs, streams and flowing wells are being
conducted as an aid in determining water availability, for input into computer
models to project the effects of M-X groundwater withdrawals and as a baseline
data for monitoring systems during construction.

Discharge in combination with water quality can also give insight into the
source of springs; regional, valleyfill or meteoric (fed by snow melt and rainfall).
Various types of instruments were used to measure spring, stream, and flowing well
discharge rates. Current meter and flume measurements were conducted in channel
sections that were relatively smooth, straight, and had the least amount of
turbulence. Calibrated containers were used to measure the discharge from small
wells and from small springs which have been developed by the Bureau of Land
Management. In addition to the continuation of field reconnaissance studies, a
drilling and testing program was also initiated in FY 1980 to obtain information on
aquifer characteristics in valleys where little or no data exists. This program is
divided into three parts: a shallow program (about 500 ft), intermediate program
(about 1,000 ft), and a deep (carbonate) program (about 2,500 ft). The methodology
and purpose of the programs follows.

Shallow (Valley-fill Aquifer) Program

Ten shallow (approximately 500 ft deep) well sets are being drilled in the
valleyfill in areas of limited data during FY 80. Each well set consists of one
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observation well in which piezometers will be installed to monitor the groundwater
levels during aquifer testing, and one test well for aquifer testing. The wells are
located about 500 ft apart. The ten well sets are scheduled for completion by the
end of fiscal year 1980 (September 30). The wells are being drilled in Dugway, Tule,
Spring, Hamlin, Railroad, and Hot Creek valleys. Drilling and testing is planned for
other valleys in Nevada and Utah in fiscal year 1981.

The general well site locations that have been selected are based upon the
following considerations: a) the monitoring of nearby springs, b) assessment of
environmental impact on existing water supplies, c) determination of aquifer
characteristics, and d) data gap areas.

The well sites are generally located in proximity (one to two mi) to springs or
existing wells to test the effects of groundwater withdrawals in addition to the
aforementioned considerations. The aquifer testing program consists of a 24-hour
continuous step drawdown test, seven days of pumping, and two days of recovery.

Intermediate (Valley-fill Aquifer) Program

The intermediate program was initiated in FY 1980 (Phase I) with the drilling
of three observation wells and two test wells in the following valleys:

White River Valley (observation well) at 8N/61E-27dc
Dry Lake Valley (observation and test well) at 3S/64E-12ca '
Delamar Valley (observation and test well) at 6S/63E-12da

The observations of the intermediate program was as follows: 1) determine
the aquifer characteristics of intermediate depth aquifers in the valleys of the M-X
deployment area; 2) where possible, to assess the source and direction of
groundwater movement in these aquifers; 3) to evaluate possible aquifer leakage and
interconnection with other aquifers, hydrologic boundaries, recharge and discharge
areas, and water quality.

Phase Il of the fiscal year 1980 intermediate program includes the drilling and
testing of four intermediate depth well sets approximately 1,000 ft deep in the
valleyfill of four selected valleys. These valleys are Pine, Wah Wah, Cave, and
Garden.

The site selection process for these well sets considered the same parameters
as listed previously for the Shallow Drilling Program. The four test wells, one in
each valley, will be equipped with 10-inch casing and screens. The sites for these
four wells (FY 80 Phase II) have been selected primarily as most suitable locations
for the achievement of the objectives planned for the intermediate program.

The aquifer testing scheduled for Phase II is similar to that described for the
shallow program. Additional drilling and testing in other valleys are planned for
fiscal year 1981.

Deep (Carbonate Aquifer) Program

The objectives of the carbonate aquifer exploratory drilling program are to
determine the source, occurrence, movement, and hydraulic characteristics of the
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carbonate aquifer flow system in the White River Valley area, and provide insight
into the characteristics of similar regional flow systems in the Nevada-Utah siting
area. A minimum of two piezometer wells are planned to be drilled in between
White River drainage system by the end of fiscal year 1980. Additional carbonate
wells are planned in other areas for fiscal year 1981. The four wells planned during
the program will range in depth from 500 to 2,500 ft and will be drilled by rotary
and air hammer methods. The borings will be 10 in, in diameter to about 50 ft into
bedrock and cased with an 8-in. ID casing. The casing will keep unconsolidated
material from dropping into the well during subsequent drilling and will allow a
ground seal that can be secured and accrued for later water-level monitoring and
water-quality sampling. The remainder of the well will be drilled with a 7 7/8-in.
bit until desired aquifers are penetrated or until drilling cannot be continued due to
circulation loss. If circulation is lost, a 6-in. liner will be lowered through the loss
circulation zone and drilling will continue with a 5-5/8-in. bit to completion. Upon
completion, the 6-in. liner will be withdrawn.

Aquifer testing will be conducted for up to 30 days in two of four wells at the
highest rate of pumping withdrawal possible for the given well construction and
pumping lifts.

Evaluation of data will entail reduction of aquifer test data, compilation of
water quality and water level data, and incorporation of all data into the overall
water resources investigation. For the carbonate aquifer investigation, water level
data will be plotted on regional cross-sections and then correlated with water levels t
within the intervening valleys. This approach will provide further understanding of
the interrelationship between the valleyfill and carbonate (regional) aquifers. Final
technical graphics will include regional geologic maps, cross sections, geologic logs,
and potentiometric maps of carbonate and valleyfill aquifers.

Operating Base-Site Studies

Detailed operating base field studies will be conducted for the Ely, Delta,
Milford, Beryl, and Coyote/Kane Springs sites in fiscal year 1981. These studies will
be "tailored" to the availability of water in each basin. For example, in the Ely
area, Steptoe Valley is a designated groundwater basin. Additional appropriations
may be allowed if sufficient data can be provided to demonstrate development of
additional water supplies will not seriously impact current water users. There is
also a potential for development of the carbonate aquifer. The Beryl, Utah area is a
closed groundwater basin, no further long-term appropriations will be allowed by the
State Engineer's Office, and there is no clear potential for development of
carbonate aquifers. The general purpose of the operating base investigations is to:

1.  Clarify the potential impacts on the nearby groundwater users and the
environment resulting from groundwater extraction for M-X use;
assuming that either additional water can be appropriated or existing
water rights could be purchased and the points of diversion relocated
near the operating base site.

2. Determine the interrelationship of various groundwater aquifers in the
area.

3. Identify and confirm the viability of alternative groundwater sources of
supply.
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4, Make recommendations as to the water supply alternatives and the
course of action to obtain water for the operational base.

To make these determinations, a program of hydrologic reconnaissance of
existing water resource utilization and conditions will be conducted concurrently
with drilling programs. The reconnaissance will be similar in nature to that
performed in the FY 79 and FY 80 programs. Drilling will consist of constructing
test/production and observation/monitoring wells in the valleyfill and/or carbonate
aquifer near each basing location. One to three well sets ranging in depth from 400
to 1,000 ft below ground surface will be drilled in the valleyfill aquifer in proximity
to each proposed base location. The design, construction, and testing of these wells
will be similar to those in the FY 80 and 81 regional studies. One or two deep
(2,500 ft) carbonate test/production wells will be constructed near OB sites that
have potential for carbonate aquifer development (Ely, Coyote/Kane Springs,
Milford). The wells will be similar in design, although larger in diameter, to those in
the Drilling and Testing Program section of this report.

Basin Structure Study

A general geologic structure study of the Nevada/Utah siting area was
conducted during FY 80 for input of general basin configuration to the computer
modeling, and to determine the general occurrence, thickness and stratigraphic
relationship of carbonate rock formations which have the potential to store or
transport water. This study, although not complete, was utilized in locating deep {
drilling and testing sites and will be used in predicting the path and mechanism of
intervalley flow systems. This study will continue to be updated and will be useful
to the water management plan in selecting areas of potential carbonate aquifer
development.

Computer Numerical Modelling

The computer numerical modeling techniques have been used on selected
valleys in an effort to gain the best possible understanding of the groundwater flow
systems, and with the intent that the models, when calibrated and verified, will be
useful as management tools when water withdrawals begin for construction. The
model chosen for this task is the Trescott, Pinder, Larson finite difference model as
published by the U.S. Geologic Survey (Trescott, Pinder, Larson, 1976). This model
was chosen because of its ready availability, its proven reliability and acceptance by
the hydrologic conimunity, and availability of the documentation and assistance
from the U.S. Geologic Survey. Ten valleys have been selected for modeling by this
technique., The choice of valleys was based on the availability of data on aquifer
properties and water budgets and on whether M-X-related water use will be in
competition with other users or whether water is in short supply. Of the ten valleys
selected, four have been completed. They are Snake, White River, Dry Lake, and
Muleshoe valleys.

The valleys for which modeling is yet to be completed are Hamlin, Railroad,
Pine, Wah Wah, Delamar, and Tule. Snake, Hamlin, White River, and Railroad were
selected because of the relatively extensive development of groundwater resources
for agriculture and consequently the relatively good data available on the aquifers.
Dry Lake, Delamar and Muleshoe were chosen because of the short supply of water
and the information gathered from drilling and testing two wells as part of the
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Intermediate Drilling and Testing Program. Pine, Wah Wah, and Tule valleys were
selected because the available data, although sparse, is better than that from some
of the other valleys in the study area. Tule Valley is also being studied in the
Shallow Drilling and Testing Program, which will provide additional data.

[t was originally planned to model Dry Lake, Delamar, and Muleshoe valleys as
one hydrologically linked system. However, geologic and geophysical evidence, plus
difficulty in calibrating the model led to the conclusion that Dry Lake is not well
connected hydraulically to Delamar Valley, and they are therefore being modeled
separately. In Snake and White River valleys there is a significant amount of
irrigation and the aquifers are relatively well developed; however, the data are
relatively meager. For example, in Snake Valley only five aquifer drawdown tests
could be performed and four of these tests were located close to each other.
Therefore, geologic interpretations rather than field test data are largely the basis
of the input parameters such as transmissivity and storage coefficient.

The numerical simulations were performed with a range of transmissivities and
storage coefficients, in order to bracket the actual field conditions. The results
included in this volume are based on the most reasonable input parameters.

The transmissivities believec t¢ be most reasonable are on the order or 5,000
gpd/ft in high transmissivity areas suc . as in thick fan sequences where the
formation is relatively thick and permecable. These values are based on field testing i
by FNI, examination and interpretation of base hold logs, and stratigraphic and
structural interpretations. The storage ccefficient believed to be most reasonable is
0.1. This is a typical value for an unconfined aquifer of granular material. Even
though some of the aquifer drawdown tests indicated much lower values for the
storage coefficient, in the range typical of artesian aquifers, it is believed that the
water resource developed for the M-X system will be from unconfined aquifers. The
low values of storage coefficient can be explained by the fact that the tests, ;
although conducted up to 10 days, were not run long enough to enter the nonelastic, !
gravity drainage part of the test in these thick aquifers. The simulations of
drawdown due to M-X-related withdrawals are based on a pumping period of two :
years as this is believed to be the length of time required for construction of
shelters. The Snake Valley mode! was the first model completed. It was done at a
time when it was believed that 5 years was a likely construction period, and the
simulation was therefore run for that time. Lesser time periods would result in
slightly smaller drawdown values.

Municipal Water Supply, Water Level, and Wastewater-Treatment System Studies

Studies of the existing municipal water demand, potential supply, and impact
of future growth on both water supply and sewage transmission and treatment
facilities were initiated for the Nevada/Utah siting area late in calendar year 1979.
The studies were conducted by the Desert Research Institute (DR1) for towns within
or near the potential M-X siting area in Nevada, and by the Utah Water Research
Laboratory (UWRL) for towns within or near the siting area in Utah. These studies
were conducted to define the potential effects of M-X-related population growth on
existing water supply and wastewater-treatment facilities and included the
following:

o An assessment of the existing municipal water resources and the impacts
of increased water use on Tonopah, Ely, Caliente and Pioche, Nevada,
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and Delta, Milford and Cedar City, Utah, including the identification of
each municipality's source of water, the quantity present, and the
amount of present usage.

o Determination of the ability of the water supply and sewage systems to
accommodate increased usage, the maximum capacity for increase
without modification of the system, and the economics of an increase if
modification is required.

0 Evaluation of the water quality limitations of the water supply system.

o Recommendation of the necessary water supply and wastewater treat-
ment facility improvements required by increased usage.

o An overview of the effects of increased water usage in small towns such
as Baker, Lund, Preston, Alamo, Panaca, Garrison, and others that lie
within or at the margins of the Nevada-Utah siting area.

The studies, which were complcted by early Summer 1980, were based upon
recent water system planning reports by private consultants and state and federal g
agencies, supplemented by communication with community officials. Available |
information on the design criteria, and population projections were also utilized.

Industrial Activity Inventory Studies t

An Industry Activity Inventory Study covering the area within and near the
potential Nevada/Utah siting area was initiated late in calendar year 1979. The
work was conducted by the Desert Research Institute DRI for the Nevada siting area
and by the Utah Water Research Laborator UWRL for the Utah siting area. The
inventories were conducted because large scale industrial, commercial, or mining
projects in the M-X siting region could create substantial and sometimes subtle
interaction with the proposed missile complex. Together, these studies provide a
basis for joint consideration of how best to meet the water supply needs for the M-X
missile system in the most optimal way with consideration of other future users. To
accomplish this task the studies included the following:

o Inventory of existing and proposed major industrial, mining, grazing,
energy extraction, energy transporting, energy producing activities,

o General assessment of present and future water requirements for enter-
prises in the region including estimates of location and timing of need
with respect to most likely sources of supply. The inventory included but
was not limited to, the following: coal mining industry, nuclear power
plants, solar power projects, geothermal explorations, thermal electric
generation, coal slurry transport, mining, grazing, agricultural, and
recreation requirements. Water quality dimension of the problem also
addressed,

o Identify the potential water transfer possibilities amongst the industries,
and other water-use interactions within the region with reference to
conflicts such as land use and environmental aspects.
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The studies were completed in the summer of 1980, and included only
pertinent projects beyond their preliminary planning stage. All available
information from Fugro National, respective state and federal agencies and
individual private companies was utilized.

Water Management Plan
A design of a water management plan will be made for each valley for the

construction and operational phases of the M-X project. The water management
plan will include preliminary recommendations for:

o Source of water supplies and alternatives for each valley;
o Well field design for construction and operation;
o Spring discharge and water level monitoring systems before, during, and

after construction;

o Computer models of the groundwater system for evaluation of the
effects of water level or spring discharge changes detected during
monitoring; and

o] Wastewater treatment facilities that should be employed. t
Water Law (3.2.2.1.2)

Development and management of water is generally under the jurisdiction of
the states, since there are no federal statutes governing water rights. The states
impose regulations based on a combination of two basic doctrines: the appropriation
right and the riparian right. Federal reserved rights are also discussed in this
summary.

The Appropriation Right
The appropriation right was developed in the western states since 1845 in

response to the unique hydrologic character of that area. An appropriation is made
when a person takes water from some source and applies it to some beneficial use.

The ranking of rights is according to "first in time, first in right." That is, the T
earliest appropriation will be the last one required to curtail use if a shortage
occurs.

Under this doctrine, the right to use water is independent of the ownership of
land. Appropriation is limited to the amount reasonably needed for a beneficial use.
Beneficial use is broadly defined and may include mining, manufacturing,
agriculture, municipal, and culinary. The water right, under appropriation, can be
traded or sold. It is possible to lose the right through non-use or abandonment.

The Riparian Right

The riparian right is a water right attached to and inseparable from a parcel of
land which is bounded by or traversed by a natural water course, By extension,
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riparian rights apply to groundwater lying beneath the land in question. A riparian
proprietor has the right to the flow of the stream, undiminished in quality and
quantity from a state of nature, except as affected by reasonable use by other
proprietors. A riparian system typically has the following characteristics: a) rights
to the use of water are created by ownership of land which is riparian to the water;
b) the water right is a part of the ownership of the land and cannot be lost by non-
use; and c) the riparian owner may use the water only on the riparian tract of land
and may not sel{ it or use it himself off of that tract.

Federal Reserved Rights

Federal reserved rights are based on two clauses of the Constitution: Article
I, Section 8, "Congress shall have the power to regulate commerce with foreign
nations, and among the several states, and with the Indian Tribes," and Article IV,
Section 3, "The Congress shall have the power to dispose of and make all needful
rules and regulations respecting the territory or other property belonging to the
United States." These are, respectively, the commerce clause and the property
clause of the Constitution. The commerce clause is the source of federal water
rights on navigable streams, and the property clause is one of the sources of the
federal water rights that is applied to Indian reservations and other land which has
been reserved for some federal purpose or otherwise withdrawn from public
acquisition. The federal water right obtained under the property clause is inferior
to the rights of state prior appropriators existing at the time that the federal
reservation is made,

Overview of Nevada and Utah Water Laws

In both Nevada and Utah, the basic water law is the doctrine of prior
appropriation for beneficial use.

In Nevada, the only requirement that must be satisfied for the appropriation of
groundwater are: ) unappropriated water available, 2) a recognized beneficial
use, and 3) no interference with existing rights. The state engineer can be expected
to take into consideration lowering of water levels at nearby wells in determining
availability, while considering the average annual replenishment rate.

In Utah, the state engineer shall approve an application for appropriation if 1)
there is unappropriated water available, 2) the proposed use will not impair existing
rights or interfere with a more beneficial use of the water, 3) the proposed use is
physically and economically feasible, 4) the applicant has the ability to complete
the plan, and 5) the application is filed in good faith and not for the purpose of
speculation.

Statute law in both states gives the state engineers discretion in approving
applications. Decisions of the state engineers can be appealed to the courts in both
states.

Process For Obtaining Permits to Appropriate Water
Permits to appropriate water in Nevada and Utah require information on the

applicant and enough information on the source of water, type of construction, and
use to enable the state engineer to make an informed decision on approval of the
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appropriation. Required information includes name and address of applicant, source
and amount of water, location and cost of works, purpose, and time frame for
construction and use. Hydrologic information is not required but may be needed if a
protest is filed.

In both states the process for appropriating water is quite similar. The
procedure is charted in Tables 3.2.2.1-5 and 3.2.2.]1-6. The applicant must first file
an application to appropriate, after which the state engineer publishes a notice in
the local newspapers (published five consecutive weeks in Nevada and three weeks in
Utah). After the date of the last publication, interested parties have 30 days, in
both states, in which to file a protest. The state engineer may then approve or
disapprove the application based on availability of water and the merit of the
protests. This usually takes about 30 days in both states. Any decision by the state
engineer is subject to appeal and review by the state court system, ultimately to the
State Supreme Court,

Surface Water (3.2.2.2)

Surface water sources in the siting area include lakes, reservoirs, rivers,
streams, and springs. These may be fed by precipitation or discharge from the
groundwater system. There also exists a largely unused quantity of sewage.

Numerous springs are located within the siting area. These springs support {
streamflow and the larger ones may be used for irrigation. Generally, ditches are
used to divert water for application in nearby fields. A portion of the spring flow is
lost to evaporation and transpiration. A relatively small quantity of the water use
for irrigation seeps back into the ground and percolates to the groundwater
reservoir.

Thermal mineralized springs are scattered throughout the state and are
generally located near faults, To date, geothermal energy resources have been used
for heating houses, domestic water supplies, swimming pools and mineral baths, and
the heating systems of green houses.

The siting area in Nevada and Utah is characterized by many closed basins and
numerous mountain ranges. These mountain ranges are roughly parallel in a north-
south direction and are separated :by alluvium-filled basins. There is an abrupt
change of slope at the base of the mountains between mountain fronts and alluvial
aprons. These aprons consist mainly of gently sloping fans built up by erosional
debris from the mountains. Numerous small streams originate in the mountains and
are usually perennial until they reach the mountain front. The streams then diverge
into numerous distributory channels where they flow upon the aprons. At this point
most of the stream flow is lost by infiltration into the ground, by evaporation, and
by transpiration. Thus, many streams are perennial in their headwaters and
ephemeral in their lower reaches.

Streamflow data for the major rivers in the area are shown in Table 3.2.2.2-1.
The gauging stations shown are the furthest downstream for each river. Losses from
‘ diversions, from evapotranspiration, and percolation to groundwater will have
H occurred. Thus, this data should represent the net flow for each river. Variability
in stream discharge results from climate and topographic influences within the
region. A comparison of the Bear River in Utah and the Muddy River in Nevada




Table 3.2.2.1-5.

Sequence of actions for obtaining a water

right in Nevada. (Page 1 of 2)

FORM -
STEP PERSON(S} ACTICN REQUIRED TIME FEE COMMENTS
1 Applicant | File N~-1 60 days for $35.30 | A map by a4 licensed State
"application Nevada Form | action to Water Rights Surveyor must
for Permit to No. 2888 correct be filed with the appli-
Appropriate (Rev.11~72) application cation or within 60 days
Water" of notice. Otherwise the
application is cancelled.
See step ll for alternate
action.
2 State Publish —_— 30 days from — Published once a week for
Engineer notice in 5 consecutive weeks 11
newspaper local newspaper.
3 Public File protest — 30 days from — Formal protests must be
with State last €iled within this time.
Engineer publication
4 State Field —_— 30 days —_ Investigate the site and
Engineer investigation (variable) check protests—may reject
proposal after field inves-
tigations. Applicant may
appeal State EIngineer's
rejection in Tistrict Court.
5 State Approve or —_— 1 year from 510.00/ § State Engineer gives time
Zngineer reject £inal cfs limit for starting and
application protest; may (s10 finishing construction.
be postponed min.) See step 10.
<) Applicant | Proof of N-2 Time limit $ 1.00 | The applicant starts the
commencement Nevada Form set bv State required work for diversion
of work No. 259 Engineer of water or drilling a well.

3296




Table 3.2.2.1-5.

Sequence of actions for obtaining a water

right in Nevada. (Page 2 of 2)

(

FORM
Y - ~
STEP PERSON(S) ACTION REQUIRED TIME ; FEE COMMENTS
;

7 Applicant | Proof of N-3 Construction ! s 1.00 Filed after the work .s
completion Nevada Form | time (within ! finished and water s
of work No. 260 5 years: : ready to be diverced.

varies i
8 Applicant Proof of N-4 Not over 10 ' 5 1.00 Specifies the use of the
beneficial Nevada Form years; set | water and the amount
by State : actually applied to a
Engineer f peneficial use. A map
by a Water Rights
B Surveyor is required.
OTHER FORMS
T
10 Applicant = Application N-5 —_— $ 5.00 | To get an extension of
) for time Nevada Form time for construction
extension No. 901 of the project.
11 Applicant | Application N-5 —_ $40.00 | This form is needed to
to change change point of divers.ion,
i point of the manner or place of
diversion, use of the water. This

manner, or
place of use

would be in lieu of Form 1
in step l: steps 2 through
9 must be followed.

3296




Table 3.2.2.1-6.

Sequence of actions for obtaining a
water right in Utah (Page 1 of 2).

5 FORM .
STEP PERSCN(S) ACTION REQUIRED TIME FEE COMMENTS

1 Applicant File U-1 Variable, 515.00 min. fOor alternate actions:
"Application Utah Form about 6Q to $150.00 purchase {(see step 8)
to Approp- 97 2M 10-70 days for plus $7.50/ | or lease (see step 9)
riate Water) action cfs above of existing water

first cfs rights.

2 State Publish — 3 weeks —_—
notice in
newspapers

3 Public File protests -_— 30 days _—_ Protests must be filed
with State within 30 days after
Engineer last publication of

notice in newspapers.

4 State Field —_— 30 days — Investigates protests

Engineer investigation (variable) and checks availability
of water and feasibility
of project. Applicant
may appeal to district
court should application
be rejected (60 days
time limit).

5 State Approve —_— —_ — State tngineer sets time

Engineer application limits to start and
finish construction
(see step 6)

3 Applicant | Proof of U=~2 After — Prepared by Registered
Appropriation Utah Form construction Engineer or Licensed
form No. 49 is completed Land Surveyor. Maps and

drawings and surveys
required,

3-43
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Table 3.2.2.1-6.

Sequence of actions for obtaining a

water right in Utah,

(Page 2 of 2).

FORM
S 1 TIX FE JCMMENT
STEP PERSON(S) ACTION REQUIRED ME E AMENTS
7 State Issue -_— About 60 —_
Engineer | Certificate days
of
Appropriation

8 Applicant | Application U=-3 Variable, See step 1 Purchase of water
for change Utah Form about &0 rights. Foliowed by
in use No. 107 days for steps 2-7 or lease

3066 action for more than one
vear.

9 Applicant | Application U-4 variable, $35.00 plus Lease or rental change
for change Utah Form about &0 costs in use and/or peoint of
in use 1118-61-2 M days for diversion for one year

action or less.
10 Applicant Proof of U-5 After _ See step 6, comments.
change of Form S8 construction

is complete




Table 3.2.2.2-1. Flow characteristics of major rivers
in the Nevada/Utah study area.

LMNTREMES ANNUAL
SRAINAGE | oo o VERAGE TISTHARGE
RIVER APZa | eerr DISCHARGE | MAXIMUM | MINIMUM | THOUSANDS
Mzt RECORZ PTie 20 FTiss OF ACRI FT.
TEF YZAFR
Uzan®
R
?ﬁ?i_life‘ 7, 07¢ 7 1973-1978 2,163 €, 90¢ 24¢ 1,567,
W r Ri -
e ver z,081 74 1966-1¢7¢ as: 1, 10¢ 1c 337.€
ah et AN .~
J dar River
lermoae € 3,436 33+ 1943-1978 141 384 8¢ Tos.s
?i;izgoﬁlve’ 5,966 36~ 19421979 i8¢ 2,980 ER 134.8
Nevada~
f;i?iogive’ €.,78¢ 28+ 1950-1978 45.5 7,380 T.€ 3.0
?gggizoﬁlve’ 2,700 2 1277-1978 32.7 400 ¢ -
Carson River as - - PO
10319080 1,950+ 11 1967-1976 37.9 1,03¢ ¢ 27.4
e
?g??g;gé River 1 16,100 35+ 1899-1978 204 4,420 ¢ 147.8
ree R
Touchse River 1,815 21 1957-1978 a3e 14,400 5.1 36,4
15003

io.s. Geological Survey, Water Resources Data for Utah, USGS Water Data Report UT-78-1, 1972,

cr.s. Geological Survey, Water Resources Data for Nevada, USGS Water Data Report NV-7§-1, 1879,
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show that they have similarly sized drainage basins. Average discharge from the
Bear River, however, is almost 50 times greater than the Muddy River. This occurs
primarily because the headwaters of the Bear River are within the Rocky Mountains
where precipitation is considerably higher than that which occurs in the mountain
ranges of Nevada. Stream flow in different areas will also be affected by variations
in both cultural (i.e., irrigation, municipal uses) and physical (i.e., evaporation,
transpiration, subsurface flow) factors.

Streamflow in the region exhibits extreme variability with time. For the large
perennial rivers, variation in flow is associated with seasonal changes in precipita-
tion and temperature. Melted water from snow in mountainous areas is the major
source of water for those rivers. This is reflected in the extreme flow category in
Table 3.2.2.2-1. For example, the maximum recorded flow (490 cfs) for Walker
River occurred during the middle of April 1978, the minimum flow (0 cfs) during
July 1977 (USGS, Water Data Report NV-78-1, p. i4]). Streamflow in the area is
also associated with extreme variations in weather. Heavy rainfall or cloudbursts
will produce high flows; conversely, extended periods of drought will result in
minimum flows.

In addition to the large perennial streams, the area has thousands of streams
which are ephemeral throughout their reaches. These streams usually have short
periods of very high rates of runoff, resulting from high-intensity storms or
cloudbursts, separated by long periods of little or no flow. Due to their erratic
runoff characteristics, the surface water in the ephemeral streams can be economi-
cally impounded only in small stock and irrigation reservoirs for limited use.
However, as a source of recharge to the groundwater system it is quite significant.

The estimated total annual flow of a number of small streams in selected
valleys in central Nevada is shown in Table 3.2.2.2-2. An average of about four
secondary steams (annual flow greater than 1,000 acre-feet) and five minor streams
(annual flow less than 1,000 acre-feet) are present in a valley. This would provide
an average of about 19,000 acre-feet per year of surface water to a typical valley.
However, much of this surface water is probably lost to evapotranspiration or serves
as groundwater recharge. Table 3.2.2.2-3 shows actual flow characteristics for
several streams. Average discharges range from 0.115 cfs to 8.85 cfs, and some
streams have no water during the summer months. Similar streams would have to be
evaluated almost individually to determine whether or not they could provide a
dependable supply of surface water.

Except for lakes in terminal sinks, most water is in transient storage. Water
may be in transit to sinks for several weeks from the effects of channel storage or
overbank flooding. Small ponds, lakes, or similar impoundments may deiay the flow
a few days or so. As the volume of available storage increases, containment of
water often extends from several weeks to several years for the larger reservoirs
and lakes. Numerous lakes and reservoirs provide storage within the Great Basin
Region. The lake and reservoir maps presented in Figure 3.2.2.2-1 show locations of
lakes and existing or potentiai reservoir sites.

The term 'wetlands' refers to those areas which are inundated by surface or
groundwater with sufficient regularity to support vegetative or aquatic life that
requires saturated soil conditions for growth and reproduction. Two of the major
wetland areas are briefly described below:




Table 3.2.2.2-2, Estimated average annual flow of small
streams in selected valleys in central

Nevada.
]I! SECONDARY STREAMS1 MINOR STREAM52
H T
1
m
| VALLEY ESTIMATED ESTIMATED
NUMBER OF AVERAGE NUMBER OF AVERAGE
STREAMS ANNUAL FLOW STREAMS ANNUAL FLOW
(acre feet/yr) (acre feet/yr)
]
!
| Big Smoky 5 19,000 14 10,000
: Butte 2 3,000 2 2,000
' Little Smoky 1 3,000 - - \
Newark 2 4,000 2 2,000
Railroad 1 6,000 3 1,000
| Ralston —_— —_ 3 2,000
! Spring 11 40,000 10 10,000
Steptoe 6 35,000 5 5,000
TOTAL 28 110,000 39 32,000

1501

'Annual flow for each stream is more than 1,000 acre feet.
Zannual flow for each stream is less than 1,000 acre feet.
Source: Pacific Southwest Inter-Agency Committee Water Resources

Council (1971), Great Basin Region ~ Comprehensive Framework
Study, Appendix V, p. 30.
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o The bed of the pluvial White River, which is now dry for much of its
course, has several wetland areas located in the Pahranagat and White
River valleys. The wetlands in Pahranagat Valley are basically fed from
Ash, Crystal, and Hiko springs. These thermal springs feed the Key
Pittman Wildlife Management Area and upper and lower Pahranagat
lakes.

o In Fish Springs Flat, Fish Springs Nationa!l Wildlife Refuge contains three
major and many minor springs. These springs have a combined flow of 45
cfs to 50 cfs (Bolen, 1964), and has an inundated area of 6 mij by 3 mi.

The term "floodplain" refers to any land area susceptible to being inundated
from any source of flooding. Executive Order 11988 directs implementation of the
"United National Program for Flood Plain Management" (U.S. Water Resources
Council, 1976) which recommends federal and state action to reduce the risk of
flood losses through floodplain management. The base floodplain is the area subject
to inundation from a flood having a one percent chance of occurring in any given
year (100-year flood).

The Nevada/Utah study area presents problems in dealing with the traditional
definitions and applications for floodplains. Defining a static floodplain for a
certain magnitude flood is difficult, due to the nature of desert floods. Flood
waters in the study area form a sheetlike action upon contact with the alluvium ¢
where the depth is very shallow (a few inches to several feet) and is spread out,
covering a relatively large surface area. Since floods carry and deposit substantial
amounts of debris, a subsequent occurrence will be redirected by that debris and
result in a different area of inundation. Depending on soil moisture conditions and
the magnitude of the flood, at some point flood waters become subsurface flow.
This subsurface flow can effectively become a subsurface flood (Doug James, Utah
State WRL 1980). Therefore, depending on the conditions, a floodplain might be
subsurface.

Three types of floods occur in the Great Basin area: snowmelt, rain on show
and thunderstorms. Snowmelt floods occur from April through June, rain on snow
generally happens November through March, and thunderstorms occur principally
during the summer and fall months. Generally, the maximum annual and most
frequent type of flood in the project study area is caused by thunderstorm activity.

Although thunderstorms may occur on many days in one season and be spread
over a large area, the high intensity rainfall is limited to small areas. Indications
are that as much as 7 in. of rain may fall in less than one hour. It is this high
intensity, usually occurring in less than 1 square mi, which produces floods and
sometimes mud-rock flows. Mud-rock flows have been described as mud, rock,
debris, and water mixed to a consistency of wet concrete and usually traveling at a
low velocity. Flood measurements, however, have shown that flood peaks may
exceed 3,000 cfs per square mi from some small drainage basins.

Principal physiographic factors affecting flood flows are: drainage area,
altitude, geology, basin shape, slope, aspect and vegetal cover. Graphs showing the
magnitude and frequency of floods for recurrence intervals, ranging between 1.1 and
50 years have been published by the U.S. Geological Survey (Butler, Reid and
Berwick, 1966).

3-51 }
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Air Quality (3.2.2.3) ‘ J

The federal, Nevada, and Utah ambient air quality standards are presented in
Table 3.2.2.3-1. Sulfur dioxide standards have been violated in the Steptoe Valley,
mainly due to the copper smelter at McGill (Figure 3.2.2,3-1). Ambient monitoring
data in other portions of the study area are not sufficient to determine whether any
other standards have been violated.

Only one Mandatory Class 1 Air Quality Area (no degradation permitted),
Jarbidge National Wilderness Area, has been identified in Nevada and one area, 1
Death Valley, has been recommended for redesignation to Class I status. In Utah,
there are three Class | areas: Capitol Reef, Zion, and Bryce Canyon National
Parks. There is one area recommended for consideration for redesignation to Class I
status, the Cedar Breaks National Monument in Utah (Figure 3.2.2.3-1). Great Basin
National Park is proposed. The primary location is the Spring Valley/Baking Powder
Flat area of eastern Nevada, and three alternative sites in central Nevada near Big
Sand Springs, Hot Creek, and Stone Cabin valleys., Formal designation by congres-
sional action will create a Mandatory Class | Air Quality Area.

Mining and Geology (3.2.2.4)

The Nevada/Utah area is made up of mountain ranges of Paleozoic sedi-
mentary, or Cenozoic volcanic bedrock separated by alluvium-filled valleys. The ‘
ranges and valley are separated by steeply dipping faults, many of which show
evidence of recent (less than one million years) activity. The uplifted mountain
ranges are the sites of mineralization., The down-dropped valleys contain alluvial
fill to thicknesses up to 10,000 ft.

Seismicity (3.2.2.4.1)

Faults, mostly active during late Tertiary and Quaternary periods, parallel
most of the north-south mountain ranges. There is some Holocene volcanic activity
in the region. The western Nevada region (Ventura-Winnemucca zone) and the
central Utah region (Intermountain Seismic Belt) are the areas of highest seismic
risk. An earthquake registering 7.3 on the Richter scale occurred in western Nevada
in 1954,

Minerals (3.2.2.4.2)

Known mineral deposits are found primarily in the mountain ranges (Figure
3.2,2.4-1). It is highly likely that mineralization also occurs under the valley
alluvium. With present technology, it would be possible to find and develop only
those deposits under shallow alluvial cover along the edges of the valleys. The most
likely occurrences are extensions of known deposits that have been down-dropped by
faulting.

Conditions are suitable to the formation of zeolite deposits. Studies have
disclosed a possibility of correlating the few asbestiform varieties of this large
mineral group, such as erionite and mordinite, with an incidence of lung cancer. In
Nevada, there are 18 known and possibly commercial zeolite deposits distributed
over nine counties: Churchill, Elko, Esmeralda, Eureka, Lander, Lincoln, Lyon, Nye,
and Pershing. Only one of these deposits, Jersey Valley erionite in the northern end
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Table 3.2.2.3-1.

Summary of National Ambient Air
Quality Standards (NAAQS) and
Nevada and Utah* ambient air
quality standards.

NAAQS AND NEVADA
POLLUTANT AV??SEINu UTAH STANDARDS STANDARDS
PRIMARY SECONDARY PRIMARY
Carbon E-nour® 10 mg/m¢ Same as primary Same as
Monoxide (9 ppm) standards NAAQS
1-hour? 40 mg/m? Same as
{35 ppm) NAAQS
Carbon §-hour? 10 mg/m? 6.67 mg/m?
Monoxide (9 ppm) (6.0 ppm)
above
5,000 1-hour? 40 mg/rr.3 Same as
feet MSL (35 ppm) NARQS
Ozone 1-hour? 235 ug/md Same as primary Same as
(C.12 ppm} standards NAADS
Ozone (Lake 1-hour® Not Not applicable 195 ug/m®
Tahoe Basin) applicable (0.1C ppm)
Nitrogen Annual 100 ug/m3 Same as primary Same as
Oxide (Arithmetic (C.05 ppm) standard NAAQS
Mean)
Hydrocarbons 3-hour 160 ug/ma Same as primary Same as
(corrected (6-9 a.m.) (0.24 ppm) standard NAAQS
for methane)
sulfur Annual 80 ug/m3 Same as pramary Same as
Dioxide (Arithmetic (G.03 ppm) standard NAAQS
Mean)
24-hour? 365 ug/m3 Same as
(0.14 ppm) NAAQS
3-hour? None 1,300 ug/m? 1,300 wg/m®
(0.5 ppm) (C.5 ppm}
Total Suspended Annual 75 ug/m3 60 ug/m3c 75 ug/m3
Particulate (Geometric
Matter Mean) .
24-hour? 260 wg/m? 150 wg/m? 150 ug/m3
Lead Quarterly 1.5 ug/m3 Same as primary same as
(Arithmetic standard NAAQS
Mean)
2809 -

*All Utah standards are equivalent to NAAQS.

8Not to be exceeded more than once per year.

brhe ozone standard is attained when “he expected number of days per calendar
year with a maximum hourly average concentration above the standard is equal
to or less than one.

CSecondary annual TSP standard (60 ug/m3) is a guide for assessing State
Implementation Plans.
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of Dixie Valley in Pershing County, has had significant past production. One
potentially commercial deposit of zeolites has been reported in the Great Basin of
Utah, near Cover Fort.

More than 200 economically valuable metallic elements and minerals are
known to exist in Nevada. Nevada's mineral output, including petroleum, dropped to
$201.1 million in 1978, a decrease of 26 percent from that of 1977. The decreased
output was primarily due to three major copper mine shutdowns. Nevada's largest
zinc producer also closed. Tables 3.2.2.4-1 and 3.2.2.4-2 show mineral statistics for
study area counties. The study area counties produce over half of the state's
mineral wealth.

In 1978, Utah's production of copper, gold, silver, lead and zinc was valued at
$465 million, almost 30 percent of the value of the state's mineral production.
Approximately 14 percent of the nation's new copper is produced in Utah. Utah also
is an important producer of beryllium, gold, silver, lead, and molybdenum, zinc, and
iron,

Utah's major nonmetallic mineral products are sand, gravel, salt, and gypsum
(Tables 3.2.2.4-3 and 3.2.2.4-4). The state exports potash, salt, gypsum, and
magnesium chloride. The study area counties, while producing a low percentage of
the state's mineral wealth, have the only production of beryllium.

Vegetation and Soils (3.2.2.5)

A simplified vegetation type map for the Nevada/Utah area is shown in Figure
3.2.2.5-1. The valleys in the study area are dominated by Great Basin sagebrush,
shadscale scrub, alkali sink scrub, and pinyon-juniper woodland (Figure 3.2.2.5-2).
Mountain ranges separating the valleys are covered by pinyon-juniper woodland at
lower elevations, with brushlands and sparse coniferous forests at higher elevations.
The southern part of the study area is transitional between the Great Basin and hot
desert floristic provinces and is dominated by creosote bush scrub with some Joshua
tree woodland. Major vegetation types of the valleys and lower mountain slopes of
the study area are summarized in Table 3.2.2.5-1.

The major disturbance to vegetation -- grazing by cattle, wild horses, and
burros -- has changed plant species composition, with shrubs increasing over
grasses. Areas of crested wheat-grass have been planted to improve grazing range
in the northern and central portions. After disturbance, vegetation recovery rate is
very slow, taking from decades to centuries.

The Nevada/Utah study area is made up of a series of valleys typically
consisting of the following physiographic features and their characteristic soil types:
(1) playas, (2) valley bottoms and floodplains, (3) alluvial fans and stream and lake
terraces, and (4) uplands and mountains (Figure 3.2.2.5-3).

i. The playas consist of light-colored clayey deposits with very strong
accumulations of salt. Any free water from melting snow and summer
thunderstorms usually ponds on the surface with salt crusting sometimes
occuring during dry periods. Playas are mostly devoid of vegetation, and
severe wind erosion exists on disturbed surfaces.
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: Table 3.2.2.4-1. Minerals produced in Nevada
: study area counties.

Y

| cony NGRS SRO0CED I 35T,
Elko Sand and gravel, barite, tungsten
Eureka Gold, iron ore, stone, mercury
Lander Copper, gold, barite, silver, lead, zinc
Lincoln Stone, sand and gravel, perlite, zinc
Nye Magnesite, petroleum, fluorspar, sand and
gravel
Wnite Pine Copper, gold, lime, silver

oee

Source: Bureau of Mines, Minerals Yearbook, 1976;
(reprint), p. 3.

Table 3.2.2.4-2., Gross yield of mines in Nevada
study area counties (1977).

COUNTY $000% PERCENT OF TOTAL (STATE)
Elko 11,033 5.8
Eureka 29,681 15.5
Lander 27,728 14.5
Lincoln 5,350 2.8
Nye 21,595 11.3
White Pine 26,536 13.8
Study Area Total 121,923 63.6

J838-1

lstate total is 191,605.

Source: University of Nevada, Bureau of Business
Economic Research, Nevada Review orf
Business and Economics (Summer, 1%78),
p. 21 adapted.
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Table 3.2.2.4-3. Minerals produced in Utah study
area counties (1975).

COUNTY MINERALS PRODUCED, IN ORDER OF VALUE

Beaver Sand and gravel

Iron Iron ore, sand and gravel

Juab Fluorspar, clays, gypsum, sand and gravel

Millard Gypsum, stone, pumice, beryllium, sand and
gravel

Tooele Potassium salts, salt, lime, stone, sand
and gravel

Co4

Source: U.S. Bureau of Mines, Minerals Yearbook 1975:
Volume II Area Reports, Domestic (1978), p. 749.

Table 3.2.2.4-4. Value of mineral production
in Utah study area counties

(1975).
VALUE
COUNTY $000 PERCENTAGE OF STATE
Beaver 176 negligible
Iron (1974) 14,727 1.5
Juab 627 negligible
Millard * negligible
Tooele 12,110 1.3
Study Area Total 27,640+ 2.9
Utah Total 966,407 100.0

093

*Withheld to avoid disclosing individual company
confidential data.

Source: U.S. Bureau of Mines, Minerals Yearbook
1975: Volume II Area Reports, Domestic,
p. 749.
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Table 3.2.2.5-1.

Major vegetation types in the Nevada/Utah study

area.

GENERAL LOCATION

COMPOSITION

SOURCES OF PRESENT DISTURBANCE

Alkali
Sink Scrub

Creosote 3ush
Jcrub

Wdasn and
Arrvoyo Vegetation

Desert Marsh and
3pring Vegetation

Riparian (Streambank)
Woodland

3hadscale
3crub

Sreat Basin

3agebrush

2inyon-Juniper
doodland

Low elevations, valley
bottoms, playa
margins; in saline or
alkaline clay soils;
Nevada and Utah

Dry areas of low
topographic relief;
southern Nevada and
southwestern Utah

Low elevations, dry
stream courses and
major drainage
channels; southern
Nevada

Low elevations where
the water table lies
near the ground
surface; scattered
throughout Nevada
and Utah

Along banks of per-
ennial and some
intermittant streams

Valley bottoms or
rocky slopes; Nevada
i~uthwestern

Utah

Rocky mountainsides,
broad valleys., and
low foothills: in
deep, permeable, non-
saline soils; central
and northern Nevada/
Utah

Mountainous terrain
and high plateaus;
central and nortiern
Nevada/Utah

Shrubs one meter
tall or less and low
herbs

Shrubs dominate, with
verennials herbs,
jrasses, and annuals

Medium-sized to large
shrubs, perennial and
annual herbs and
grasses

Small trees, shrubs,
perennial herbs and
grasses; species vary
according to salinity
of soil and water

Varying densities of
mesophytic deciduous
trees

Low shrubs, perennial
herbs and grasses

Dense shrubs and
bunchqrasses

Small evergreen
trees, large shrubs,
perennial herbs and
grasses

Srazing; off-road venicles

Off-road vehicles

Flash floods, cattle grazing

Damming and impounding of water
for livestock, trampl.ng oy
livestock, and pollution and
sedimentation from recreat.on
and other uses

Trampling by livestock, polilu-
tion and sedimentat:on from
recreation and other uses

Grazing, erosion, off-road
vehicles

Overgrazing, discing, and
defoliant spraying develop-
ment of strip mining and urban
areas, off-road vehicles, and
other recreation uses

Overgrazing; vegetation removal
from mining operations: air-
borne poliutants, off-road
vehicles
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Natural Environment

2. The valley bottoms and floodplains have smooth to gently undulating
slopes with deep, alkaline soils. The surface textures range from loams
to silty clay loams, while the subsoils range from fine loams to fine silts.
Permeability ranges from very slow to moderately rapid and wind erosion
of the disturbed soil is moderate.

3.  The alluvial fans and streams and lake terraces make up the largest
areas in the valleys. The soils vary in depth and are alkaline. The
surface textures range from fine sands to gravelly sandy loams to silty
clay loams, while the subsoils range from sands to loamy skeletal to fine
loamy. Cemented hardpans are common at varying depths below the
surface. In general, the gravel content of the deposits increases near the
base of mountains. Permeability of these soils ranges from slow to
rapid.

4, The uplands and mountains have shallow to deep, moderately alkaline to
medium acid soils. Surface textures range from cobbly to sandy to
gravelly loams, while the subsoils range from loamy skeletal to clayey
skeletal. These soils are often underlain by bedrock. ’

A surface pavement of rock fragments is present over many of the soils. Much
of this desert pavement has been produced by winds removing the finer soil particles
from the surface.

Vildlife (3.2.2.6)

Common and Typical Species (3.2.2.6.1)

Common and typical terrestrial animals of the study area are listed in Table
3.2.2.6-1. Wild horses, protected by the Wild Free-Roaming Horse and Burro Act of
1971, occur in many valleys and compete for forage with domestic livestock and
native species (Figure 3.2.2.6-1). Nocturnal rodents account for most of the small
mammals. Reptile diversity is low as a result of relatively low mean annual
temperatures and generally less suitable habitat in valleys. Low amphibian diversity
results from general aridity, lack of summer rains, and isolation from colonizing
sources; only a few species have been introduced or have survived in isolated springs
and small streams since the last glacial period. The areas with the highest bird
diversity)in the study area are the mountain and riparian habitat types (Table ' q
3.2.2.6-2).

Game Animals (3.2.2.6.2)

Big game species in the study area include mule deer, pronghorn antelope,
bighorn sheep, and elk (Figures 3.2.2.6-2, 3.2.2.6-3, 3.2.2.6-4, and 3.2.2.6-5). Wide
ranges of habitats are found, including basins, high mountain ranges, forests,
woodlands, and scrublands.

Wetlands in valleys are important stopover areas or breeding habitat for large

numbers )of migratory waterfowl, including ducks, geese, and swans (Figure
3-2-2.6-6 .




Table 3.2.2.6~1. Common and typical amphibians, reptiles, and
mammals, Nevada/Utah study area (Pg. 1 of 2). ?

SHADSCALE- SAND DUNE- PINYON-JUNIFER

SPECIES AOUATIC RIPARIAN BIG SAGE SREASEWOOD SANDY WOODLAND

Amphibians
FROGS AND TOADS i

Great Basin Spadefoot x 13 x x
Scaphiopus intermontanus

Reptiles
LIZARDS

Zebra-tailed Lizard x x
Cailisaurus draconoides

Leopard Lizard x x x
Gambella wi:slizenii
Collared Lizard x
Crotaphycus zollaris

Side-blotched Lizard x x x &
Uta stansburiana

Desert Horned Lizard x x
Phrynosoma platyrhinos

Western Whiptail x x x x
Cremidophorus cigris

Western Fence Lizard x x
Sceloporus occidental:s

Desert Spiny Lizard *x X
$. magister '

Sagebrush Lizard x x
5. graciosus

Western Skank X
Eumeces sk:ltonianus
SNAKES

Common Kingsnake X x
lampropaltis jetulus

Coachwhip x
Masticophis flagellum

Striped Whipsnake x x
M. taeniatus

Western Patch-nosed Snake x
Salvadora hexalep:s

Great Basin Sopher 3naxe x x x
Pituophis melanoleucus

Long~nose Snake x x
Rhinocheilus leconte:

Western Groundsnake x
Sonora semiannulaca
Spotted Nightsnake x .
Hypsiglena torquaca

Great Basin Rattlesnake x x x x

Crotalus viridis lutosus

Mammals
INSECTIVORES
Merriam Shrew x
Sorex merriammi
BATS
Small-footed Myotis x x
Myotis subulatus

California Myotis x x
N. californicus

Little Brown Myotis x x }
M. lucifugus
Western Pipistrells & x
Pipistrellus hesperus

S1g Brown Bat
Eptesicus fuscus

Palitd Bat
Antroxous pallidus

81g-eared Bat
Plecotus townsend.

Big Freecail Sac
Tadaride macrot:s




Table 3.2.2.6-1. Common and typical amphibians, reptiles, and
mammals, Nevada/Utah study area (Pg. 2 of 2).

SHADSCALE~ SAND DUNE- PINYON-JUNIPER

AQUAT!
SPECIES QUATIC RIPARIAN BIG SAGE [ SREASEWOOD SANDY WOODLAND

Mammals (Continued) [
RODENTS
Rock Squirrel x % x
Spermophilus variegatus . |

Whitetail Antelope Ground Squirrel i x x x
Ammospermophilus leucurus

Valley Pocket Gopher x x x
Thomomys bottae

Little Pocket Mouse x x x x
Perognachus longimembris
Great Basin Pocket Mouss 3 x x
P. parvus
Ord’'s Kangaroo Rat x x x
Dipodomys ordii
Great Basin Kangaroo Rat x x x
D. microps
Western Harvest Mouse x x x
Reithrodontomys megalotis
Deer Mouse x x x x
Peromyscus maniculatus

Canyon Mouse x
P. crinitus

Southern Grasshopper Mouse x x .
Onychowys torridus ]

Sagebrush Vole x
Lagurus curtatus

Mountain Vole x
Microtus montamnys

Desert Woodrat x
Neotoma .epida

Porcupine x x ! "
Erethizon dorsatum
RABBITS
Black-tailed Jackrabbit x x x
Lepus californicus i

Desert Cottontail x x ! x x x J
Sylvilagus auduboni

CAREIVORES
b Badger x x
Taxidea taxus ‘

Spotted Skunk x | x
Spilogale gracilis '

striped Skunk x x x x
Mephitis mephit.s

Coyote x x x x
Canis latrans

Gray Fox x x
c1nerecarg !

Kit Fox 13 ' x 1 x x
Vulpes macrocis

Bobcat x x x
Lynx rufus

l

!
sountain Lion |
relis concolor L

KT [

Sources: Stebbins, 1266: Burt and Grossenheider. .976: Hall or. Ko j.on, 1953




Natural Environment

Important upland game include a variety of grouse species, mourning dove,
pheasant, wild turkey, pigeon, quail, partridge, and cottontail rabbits. The distribu-
tions of sage grouse, blue grouse, quail, and chukar partridge are shown in Figures
3.2.2.6-7, 3.2.2.6-8, and 3.2.2.6-9.

UV S ST VU

Major furbearers are mink, raccoon, badger, skunk, weasel, bobcat, coyote,
fox, beaver, and muskrat.

Aquatic Species (3.2.2.7)

Aquatic Habitat (3.2.2.7.1)

The intermittent nature and salinity/alkalinity of most streams and playas
limits the development of aquatic life. Playas may support short-lived populations
of brine shrimp, algae, and zooplankton. Birds may feed on these when abundant,
The perennial habitats include small springs, streams, and a few reservoirs and ponds
(Figure 3,2.2.7-1). Some isolated spring habitats are, however, subject to drying due
to nearby water table lowering.

Aquatic Biota (3.2.2.7.2)

Mountain streams and cold water springs provide habitat for fish, particularly
trout (Table 3.2.2.7-1). Reservoirs and ponds are usually stocked with trout and pike
and warm-water fish such as bass, sunfish, and catfish. A great variety of endemic
fish (many of which are protected) inhabit isolated springs and streams that were
left when Pleistocene lakes dried up.

Protected Species (3.2.2.8)
For purposes of this discussion, the term "protected species" applies to rare,

threatened, or endangered species that are candidates for or already included on
state or federal lists.

Plant Species (3.2,2.8.1)

Numerous species of rare plants are being considered for protection under
federal and state endangered species legislation in Nevada and western Utah.
Several species in Utah have already been federally listed for protection under the
Endangered Species Act of 1973. Three of these endangered species, the purple-
spined hedgehog cactus (Echinocereus engelmanii var. purpureus), the Siler
pincushion cactus (Pediocactus sileri), and the dwarf bear poppy (Arctomecon
humilis), occur in southwestern Utah near the study area. None has yet been
federally listed in Nevada. Nine rare plant species have been listed by the U.S. Fish
and Wildlife Service as species for which the Service is preparing a rulemaking
package; these species have a high probability of being listed for protection (USFWS, ‘
1980). Eighteen rare plant species in Nevada have been listed for protection by the :
Nevada Forestry Division under NRS 527.270, and all of these are likely to be
directly or indirectly affected by the project. In addition, all species of the family
Cactaceae, the genus Yucca, and all evergreen trees are protected under NRS
527.050 and NRS 527.070. Utah has no state laws which afford protection to rare
plants.

3-G8
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Table 3.2.2.6-2. Common and typical species of birds of the
Nevada/Utah study area (Pg. 1 of 3).

SHADSCTALE ‘
SPECIES AQUATIC RIPARIAN 315 3AGE AND . )
SREASEWOCL |

N-UNIFER TREE
“#2DLAND PLANTATIONS

)

Raptors (Falcontformes) ! :

o

Turkey Vulture

Jachartes aura ‘
Soopar’s Hawk E)
Accipiter tooper:: \

B
v

Red-tailed Hawk ?
3yteo ramaicens.s

Rougn-leqged Hawk .
3yteo .agopus

™

-t

Ferruginous Hawx
Sutao regaiis H

3
n

Aqulia ChArysdetos . | !

“

Marsn Hawk

Circus ryaneus
Prairie Falcen
Falzo mexicinus

Xestrei F ? ® 2

Solden tagie 4 i ? F o F | 13
1
Faico Sparvsr:ius f

Jdoves 1 Colurbidae) :

e}
-3
u
Bl

e

Zeraida macroura

: ;
i

I
Mourning Dove 5T | 3T i . . I
: {
i
[l

{
1
Owls (Strigidae) { '

Sreat Horned wl ?
Budo sirginianus

Jurrowing wl N B
Athene -unicular:a

Night:ars Caorirulgidae:

Poorwill
Pralaenort:lus -utla.l.

v
™
-3

Tommon Nianthawk
Jhorde:.es -incr

u

Woodpeckers P

S I

licker

Tolapteas auryzus
TUowny Woodpecker i s .
Jendrocopos supescens '
Red-naped sapsucxer 1 A .
Spryrapicus var:us '

Flycatchers (Tyrannpidae:

"
3
b

i
3

Western Xirqgoird
Tyrannus vercical:is

w

3ay's 2hoabe 3
Sayornis saua
Jusky Flycazchar T
Empiiorax -barhol3er:
sray Flycatcher
Empidonax «riiht..

“encern Wood Sewee
lontcous sordiduius

Larks - Alaudidae.

Horned lark
i Sremopniia t.peStr:s

3wallows ‘Hirundinidae:

5
%
5

Violet-qreen 3
Tachycinets

y
-4

Tree Swallow 3
Iridoprocna bico.inr

-
w
4
3
u
-

Hirundo rust.ca

Zlaft Jwallow
Patrocheiidon pyrrhcnocd

4
]
.
-1
¥}
4
a
.

1
{
!
Sacn swallow EL 5T ST 5T l T ! st
|
|

-

3-71




Table 3.2.2.6-2,

Common and typical species of birds of the
Nevada/Utah study area (Pg.

2 of 3).

SPECIES

AQUATIC

'

AND
FREASEWOCD

RIPARIAN BIG SAGE

1
SHADSCALE

PINYON-JUNIPER TREE

PLANTATION

Crows (Corvidae)

Raven
Corvus corax

Scrub Jay
Aphelocoma coerulescens

Pinyon Jay
Gymnorhinus cyanocephaius

Black-billed Magpie
Plca Pica

!
AOODLAND i
!
\

Bughtits (Paridae)
Plain titmouse
Parus inornatus

Mountain Chickadee
Parus gambel.

S

Wrens (Troglodytidae)

Rock Wren
Salpinctes obscletus

Thrashers (Mimidae)

Sage Thrasher
Jreoscoptes montanus

w

Thrushes (Turdidae)
Swainson's Thrush
Cacharus ustulatus

Hermit Thrush
Catharus guttatus

Robin
Turdus migratorius

4

Kinglets (Polioptilidae)
Blue-Gray Gnatcatcner
Polioptila caerulea

Ruby-crowned Kinglet
Regulus calendula

w

Shrikes (Laniidae)
Loggerhead Shrike
Lanius ludovicianus

Northern Shrike
Lanius excubitor

Vireos (Vireonidae)
Warbling Vireo
vireo gilvus

Solitary Vireo
Vireo solicarius

Warblers (Parulidae)
Jrange-crowned Warbler
Vermivora celata

Yellow Warbler
Dendroica petechia

Yellow-rumped Warbler
Dendroica coronaca

— e

House Sparrow
Passer domesticus

House Sparrows (Ploceidae)

]

)
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Table 3.2.2.6-2.

Common and typical species of birds of the

Nevada/Utah study area (Pg. 3 of 3).

SPECIES

AQUATIC

-

RIPARIAN

BIG SAGE

SHADSCALE

SREASEWOOD

PINYON-JUNIPER
WOODLARD

TREE
PLANTATIONS

Blackbirds (Icteridae)
Redwing
Agelaius phoeniceus

Northern Oricle
Icterus galbuia

Brewer's Blackbird
Euphagus cyanocephalus

Brown-neaded Cowbird
Molothrus ater

ST

e
{
|
|

Tanagers (Thraupidae)

Western Tanager
Piranga ludoviciana

Sparrows and Finches
(Fringillidae)

Black-headed Grosbeak
Pheucticus melanocephalus

House Finch
Carpodacus mexicanus
American Goldfinch
Spinus cristis

Green-tailed Towhee
Chlorura chlorura

Lark Sparrow
Chondestes jrammacus
Black-throated Sparrow
Amphispiza bilineaca
Sage Sparrow
Amphispiza belli
Oark-eayed (Oregon) Junco
Junco hyemalis
Brewer's Sparrow
Spizalla brewer:

white~crowned Sparrow
Zonotrichia leucophrys

Song Sparrow
Nelospiza melodia

s A

ST

sT

= Zermaneat ces:ident

Summer only
Spring/Fail Transient
Winter Only

£ 3 v
4
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Natural Environment

Under the Endangered Species Act of 1973, preliminary lists of endangered and
threatened plant species were published in the Federal Register (FR:40:127:July 1,
1975, and FR:41:117:June 16, 1976). The 1975 list was a notice of review, and
species included on it and not subsequently proposed or listed have been generally
referred to as "candidate" threatened or endangered species. Species included on
the 1976 list of 1,700 proposed endangered species have been generally referred to
as "proposed" species. Both lists were screened to determine those species that are
known to occur in or near the study areas in Nevada and Utah, and over 200 such
species were identified,

Figure 3.2.2.8-1 shows locations of the rare plant species considered. Table
3.2.2.8-1 lists the species for Nevada and western Utah and gives a summary of the
distribution and habitat information available. Table 3.2.2.8-2 gives substratum
preferences for selected rare and endangered plant species in the study area.
Recent changes in the Endangered Species Act (the amendments of 1978) have
resulted in withdrawal of the 1976 proposals. Currently, rare plants are being
reviewed on a case-by-case basis by federal and state authorities, and many species
are likely to be elevated to formal protection under state or federal laws prior to
commencement of M-X construction. A new notice of review is scheduled to be
published in the Federal Register late this year (1980), which substantially reduces
the number of species under considera tion.

There is a dearth of information on the ecological status and distributions of
many rare plants in Nevada and Utah. Fairly complete literature and herbaria
search data exist, and emphasis is now being placed on analysis of comprehensive
field inventories that were undertaken by local experts during the growing season of
1980. These studies concentrated on 11 valleys within the project area. Should such
studies continue, it is likely that some species of "rare" plants will be found to be
common and abundant. For example, p «liminary analysis shows that the bashful
four o'clock (Mirabilis pudica) and the white-leaf machaeranthera (Machaeranthera
leucanthemifolia) are abundant in Pahranagat Valley and should not be considered
rare (Welsh and Neese, 1980). ETR-840, Field Programs, details methods and
results. Rare plant lists for Nevada and Utah have recently been reviewed by local
authorities (Northern Nevada Native Plant Society, 1980; Welsh and Thorne, 1979),
and several species have either been added, delisted, or their status changed to more
accurately reflect existing population trends.

Wildlife Species (3.2.2.8.2)

Several terrestrial species protected by the Endangered Species Act occur in
the study area. The bald eagle winters throughout many of the valleys in the study
area. The peregrine falcon migrates through the study area and many nest on the
very eastern portion of the study area. The Utah prairie dog is a resident species
occuring in southwestern Utah. State protected vertebrates found in or near the
area include the desert tortoise (the population on the Beaver Dam Slope in
southwestern Utah is federally listed as threatened) gila monster, and spotted bat
(Figure 3.2.2.8-2).

Aquatic Species (3.2.2.8.3)

Many protected (8 federal and 23 state) and recommended protected (33)
aquatic species are present (Figure 3.2.2.8-3, Table 3.2.2.8-3 and 3.2.2.8-4). Most
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Table 3.2.2.7-1.

Fish of Nevada/Utah study area,

SPECIZS NAME

T COMMON NAME

SPECIES NAME

COMMON NAME

Family CLUPEIDAE

Dorosoma petenense atchafalayae

Family SALNONIDAE

Oncorhynchus rsawychscha
O. nerka kennaly:
Salvelinus namsyeush

5. fontinalis

5. nalma

Salmo clarki

§. ¢. henshawy

5. c. pleuriticus

S. ¢. Utah
5. c. lewisi
§. c. ssp.

5. gaidnveri
$§. g. irideus
5. g. kamloops
S. g. regalis
5. g. smaragdus

$. aquabonita

5. tructa

Thymallus arcticus
Progopium will.amsoni
2. gemmiferum

P. spilonotus

P. abyssicola

Famaly SSOCIDAE
Esox lucius

Family CATCSTONIDAE
Pantosteus lahontan
P. intermedius
P. platyrhynchus
P. clarki
P. delphinus
P. virescens
Cacostomus marcochei.us
<. columbianus
<. ardens
C. lacipinnug
C. tahoensis
Castostomus (Chasmistes) cujus
C. liours
Cascostomus clarki intermedius
C. fecundus
€. commerson:
Xyrauchen texanus

Fasuly CYPRINIDAE
Ptychocheilug sregonsis
P. jucius
Aerocheiius alutaceus
Gila rodusta
5. r. elegans

G. r. Joradni
G. r. seminuda
G. r. ssp.

G. r. robusta
3. atraria

G. alvordens:s
3. bicolor

G. b. enchila
G. b. 1solata
G. . newarkens:is
3. b. obesa

3. b. ssp.

G. cypha

G. elegans

Totichthys phiegechont:s
Snyderichthys aiiciae
Richardsonius eregius

R. balteatus

R. b. hydrophiox

Shad and Herring
Mississippr Threadfin Shad

Salmon, Trout, Grayling, and
Whitefish

| Xing salmon

Kokanaee Red Salmon

Lake Trout

Brook Trout

Oolly Varden Trout

Cutthroat Troue
Lahontan Cutthroat Trout
Colorado Cutthroat Trout
Utah Jutthroat Trout
Yellowstone Cutthroat Trout
Humboldt Cutthroat Trout

Rainbow Trout
Southcoast Rainbow Trout
Kamioops Rainbow Trout
Tahoe Rainbow Trout
?yram:id Rainbow Trout

i solden Trout

arown Trout

Arctic Srayling

Mountain Whitefish

3onneville Cisco

Bonneville Whitefish

Bear Lake Whitefish

Pike
Northern ?ike

Suckers

Lanhontan Mountainsucker

White River Mountainsucker
eville Mountai ki

Desert Sucker

Bluehead Sucker

Green Sucker

319lip Sucker

Bridgelip Sucker

Utah Sucker

Flannelmouth Sucker

Tahoe Sucker

Cui-ui Lakesucker

June Sucker

White River Desert Sucker

Webug Sucker

White Sucker

Razorback Sucker

Carp and Minnows
Northern Squawfish
Southern Squawfish (Colorado}
Chiselmouth
Colorado Gila

Swiftwater Colorado Gila
Pahranagat Roundeail Chub

| Virgin River Roundtail Chub

Moapa River Roundtail
Royndtail Chub

Jeah Gila

Alvord Gila

Tu: Chud
figh Creek Tui Thub
Independence Valley Tu: Chub
Newark valley Tui Chub
lahontan Valley Tui Thub
Sheldon Tui Chub

Humppack Chub

3onytail Chub

Lease Chub

Leatherside Chub

Lahontan Redshiner

Columbia Redshiner
Bonneville Columbia Redshiner

Family CYPRINIDAE (continued)
Notemigonus crysoleueas
Notropis iutrensis
N. stramineus
Rhinichthys osculus
R. o. robustus
R. 0. lethoporus

R. 0. nevadensis

R. 0. oligopouis

R. 0. moapae

R. 0. Ccarringtoni

R, 0. velifer

R. o. yanowi

R. 0. ssp.

R. cataractae

R, 3p-

Noapa coriacea
Eremichthys acros
Relictus solitarius
Cypranus carpin
Carassius auratusg
Orthodon microlepidotus
lepidomedia albivallis
L. mollispinis mollispinis
L. m. pratensis

L. altivelis
Plagopterus argentissimus
Pimephales promelas

P, vigilax

Family ICTALURIDAE
Ictalurus punctacus

I. catuc

I. nedulosus

I, melas

I. m. melas

I. m. catulus

I. natalis

Family CYPRINODONTIDAE
Cyprinodon nevadens:is
C. n. pectoralis
C. n. mionectes
C. diabolis
Crenichthys bailey:r
C. b. moapae
C. b. grandis
<. b. albivallis

C. b. thermophilus

<. nevadae
Empetrichthys merriami
£. latos latos
Lucania parva
fundulus gedrinus

F. kansae

Pamily POECILIIDAE
Gambusia affinis
Mollienesia latipinna
Xiphophorus helleri
X. macuylatus

Family PERCIDAE
Perca flauescens
Stigostedion vitreum vitreum

Family JENTRARCHIDAE
Azchoplites :nterruptus
Nicropceres salmordes
M. dolomieul
Morone saratil:s
M. chrysops
Lapomis macrochisus
L. cyanellus
Pomoxis nigromaculacus
P. annyleris

Family COTTIDAE
Cottus belding:
C. bairdi semiscabe,
C. bairdi punctulatus
C. eaxtensus
C. echinatus

Carp and Minnows (continued)
Solden Shaner

! Red Shiner

Sand Shiner

Speckled Dace
Lahontan Speckled Dace
Indepencence Valley Speckled

Dace

Ash Meadow Speckled Dace
Clover valley Speckled Dace
Moapa River Speckled Dace
Snake River Speckled Dace
White River Speckled Dace
Virgin River Speckled Dace
Meadow Valley Speckled Dace

Longnose Dace

Bonneville Speckled Dace

Moapa Dace

Oesert Dace

Relict Dace

Asiatic Carp

Soldfish

Sacramento Blackfish

White River Spinedace

Virgin River 3Spinedaca
Panaca Spinedace

Pahranagat Spinedace

Woundfia

Fathead Minnow

Bullhead Minnow

North American Catfish
Channel Catfish
White Catfisn
Brown Bullhead
Black Bullhead
Northern Black Bullhead
Southern Black Bullaead
Yellow Bullhead

Kiliifish
Amargosa Pupfish
Warm Springs Pupfish
Asn Meadows Pupfish
Devils Hole Pupfish
White River Springtish
Moapa wWhite River Sprangfish
Hiko White River Springfish
Preston White River
Sprangfish
Mormon wWhite River
Springfish
Railroad Valley Springfish
Ash Meadows Springfish
Panrump Xallifish
Rainwater Killifish
Southwest Plains Killifish
Plains Killifish

Topainnows
Mosquitofish
Black Molly
Swordtail
uoonfish

Parch
Yellow Perch
Walleye

| 3ungish

! Sacramento Perch
| lLargamouth Bass
i Smalimouth Bass
. Striped 3ass

! #hite Bass

] Bluegill 3unfisn
] ireen Sunfish

| 3lack Crappie

| wmiee Crappie

i

sculpins
Belding Piute! Sculpin
Bonneville Baird Sculpin
Zolorado Mottled Sculpain
Bear Lake sculpin
Utah Lake Scuipin
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Table 3.2.2.8-1.

study area

1 of 16).

Rare and protected plant species in the Nevada/Utah
(Pg.

XKNOWN LOWERT REMARKS ANC
woil  seecres? f COMMON NANE FANILY s7eus? DISTRIBUTION HABITAT sueamton R0 ™ REFERENCES
i

1 | Agave utahens.s ivory-spined Ctan| Agavaceae T RC (NV) | Southern Nye. Clark & | Typically on exposed 390C-5485" | May~ ! Perenrial So.
Sngeim. var. agave ar pygmy Lincoln Sos. (mostly in | outcrops or ridges of j1139~ June NV encemiz-
ehorispina agave Desert Game Range!. limestone mtn ranges on 672 my
{ er} S or W exposurs siopes
Breitung or 1n rock or cl:ff | { ranges°**’4]

crevices with Gutierrezid H
microcephals, Er.ogonum !
heermannii var. sulzatum [
Atripiex canescens,
Perityle megaiocephaia ’
var. iatricata a |
threatened #p.) and
several spp. of cact:. f
Alzo in deep sand in a i
wash. [
— R

2 A. 4. Engels. Jtah agave Agavaceas T RCINV)| MO)ave Cesert, San Ory, stony limestone 3C00~500C" | May~ pcaulescent
var. nevadensis Bernardino I9.,CA: slopes: shadacaie (914~ July ;-nnnxu
Engelm. ex. Clark, NV; Washington scrub: Joshuk Tree i524 o commercially
Greenm. & co.. UT, wWald. jexploited
foush '

3 | Angelica Charleston ApLaceas T RT(NVI | Endemic 2o eagt siope | Sravelly soils :n July- Perennial
scabdrida angelica of Charleston Mens., yellow 2ine belt; v eal0- I August |fheavy .ise
Clokey and clarx Co. with Jercocarpus 2400 m) i recreation
Machiss ex. ledifoiius and Pinus ( jarea  [2°]
Clokey ponderosa. 3

- . _1 "'_“’r

4 | Antennaria Arching Asceraceae E RT(NV)| N. Nevada and Idaho. Sry meadows 5250+7900* | July Perennial

arcuata pussytoes Four disjunct loca- {321
tions in Blaine Co.,
ID and Eiko and
Humboldt Cos., NV.
4 - [
S jA. soliceps Charleston Asteraceas T  RP(NV)| Endemic <o Charieston | Locally abundant on a 7544~ July~ |Perennmial
Blake pussyroes Mens. . Clark Jo. ridge to Charleston 11,480°" August [[27)
.Toryabe NF). Pk: on gravelly apen +2300-
slopa with Pinus 3500 m)
aristata
6 | Aradis dispar No common Brassicaceae T RC(NV) | Endemic =0 5. NV~ Red-brown volicanie 5800-6200'| April- |Perennial from
o.£. Jonas name Eleana Range .n NTS talus with Pinyon- 11768~ June casspitose
juniper and Artemisia 1890 m) tase.
nova- L
- - —_—— - —_— —————
7 | A. shockley: Shockley Brassicaceas T RC(NV)| Tooele Co..UT:Nye Co. Ory desert rang 5250-6500Q" Perernial.
sung rockcress RO{UTY| NV & San 8arn.Metns. . blacksage Cowania, (1600~ June unususily
CA. gTreen ephedra and black-| 2000 m) d18quncy -+
bugh on Limestone soiis 1ncarions. **
in ecologically stable
arsas with well
established veqetatiun,

8 ] Arctomecon California or Papavaraceae 14 RT(NV)| Clark CO. S.NV § ad). On gypsum-rich soils 1300-1900°1 April-~ | An obliqate
californics Golden beec- SE(NV)] Mohave Co.. AZ. derived from muddy Ck. 1400~ vay gypsophile
Torr. and POPPY geoiogic formscion with 600 m) ORVe are a
fram. Larrea~Ambrogia and ~hreat. **

shadscale .
9 | A humilis Coville Papavaracess t RT(NV]| washington Co., JT Mosnkopy formation, on 2300-3000°] April- | Endesic S Dixie
Coville bearpoppy RE{UTI| close o NV border; alluvium & sandy clay (7102-91% mf way sorrador & Muen~-
34 Mohave Co.. AZ. so1l. rolling low hills. kopy soils. 9p.
bluffs, warm Jesert #hould be ssarched|
shrub comRunity, spen from similar
desert. habitats

10| A. merriam:: Merriam hear- Papavaraceas [ 4 RAC(NV1{ Southwestern Clark Oolomitic limestone 4200-4700"| Late

Coville POPRY S Nys Tos. W ¢ ad3. ouecrops of steep mtn (1280- Aprile
AL ranges or flat patches 1430 June
of gravelly scil with
shadscale. blackpush, &
creosote bdush. igave
utarensis var. eborispind
430 ocours with this
species,

111 Arenaris kingii | Rosy Ring Caryopnsilacess { T RTI{NVI{ Known only from the On rocky lisestone soils! $900-8%28] June- 2%
{Maes.) Jones sandwort Charleston Mtns. with pondercsa and 1”1 {1900~ August
Var., roses Nag. pine and in yelilow pine 2600 m}

belt.

121 A. scenameres stano sandwore Caryophyllacess | ¥ RT(NV) | Lincoln Co (known only | on Lumestons cliffs (n a May~ fam

Lastw, RO{UT)| from type location). canyon at the south end June
;’OW) of Meadov Valley Range.

3-94

sl




Table 3.2.2.8-1.

Rare and protec
study area (Pg.

ted plant
2 of 16).

species in the Nevada/Utah

- . 4 R ) e QoW - \ po vy |FROWERING|  REMARKS ANT
NT SPECIES" TOMMON KAME STATUE CIETRIBITION ‘ HABITAT | ELEVATION I -ImE PEPERENCES -
. : : I
<% Artemisia papposa | Fuziy sardwcrt Agtereceas N , Owvaer Cc. & Eldine Cc. {r alkaline flats, cdqt) June- kecertiy found
Biake & Crong ' 1T Endemic tc Owvhee of mir mesdows. & saqe-] Juay e NV {27 30
| Deser: Reaion, Eixc lc. brush-juriper slopes ‘ )
t opertnert NV B
s 1 !
.5 AsSt.erias Lastwood miin- Asosefpiadaceae ' T RTINV | Nve, Esmeraiaa. and kestr,cted tc low alka= 5800-7000° Mav-
edsIwO0d. ana [wac : | anaer cos iine & parrer zis R Sune
Barner, ) | it irothe valieys off Zlal w
‘ { LLif regior witr i
! ! H..ar.a “amesi. snac- |
| : sChie. Sarcobatus. |
) i Terradumia g.aLrsta.
' | Ceratcides .anats &
" ATIemiS.a SIihescens
r Tioxey m.la- Fapa eac T ETNY Ingemss o the | calzarecus crave. fiatsl 600C-6200° mayv
' vetcr Crariestcr Mtns. Z.ark - o Cper ridtes cfter (1830~ Yune
1 \ | @« [ | she_tering under low 250( m
i B | ssoerrus® wi:r. Fanyor-
i i i ! ‘ur.per. up te iower |
| ' } i edae of Yellow Pine
i : Pbelt !
4%__ ‘ :
it 1 A. aivordensis i alverd malx- | Fapaceae L4 R | Bumrs ide Cc. NV i Barrer kncils. biuffs, |Aooo-ssoc' Mav- iz
'%.E. Jones ) vetcr ! | Warnev & malnec: cos | rilisides ir loose | .132ue * June
| Creao: I sandy si.ls of ve.canic| 1524 m
| | loriasr
H 3 ; + I} Jv
1A ampui.arius | Gumbe maike | Facacese R ] 1 Kane & Washinator cos. | cnirie & Tropsc smaie | 3200-84550 Minera
lwacs | vezer ! I UT Coconine & mohave |formations. c.av scilis.| (970-1€5( W
, i | eos.. | minac deser: shrur &
i | | scattered juniper ! | <
H h | | commurty J
g | ‘ | }
A Deac.evse Beat.e: + Fabaceae 't REINV ! Cersra. Nye (¢ lor cper f.at areas with! 56{{-6200 L T3 R .
Barners milkverc: STNV | tengem.c tc NTE | sha.iow vi.canic s PRt August
: i ve.canic outcrops with | 1890 g ‘
} ) ! b.aZh sa3€ and pinvone !
; } N | runape: :
_ ; . — H
T I thris \ Fabacese c TNV | NT Nve Jo.. ML W tBare oper :.aces <r e o oL e
tsarner ' RE 0T ' wiliard Co.oo@ Iser. s:ar..:ze:s sanc may-
; {aunes. dee; sardw sc.. June
; : icr val.es f.oers
i | : | joeser: shrur comeun:ty |
. [ b . f |
21 4. caiycosus \one—znne: |r.n.c... | £ PT NV I NF wve Co. t: Eurens Oper arave..y t.l.- ‘SH\‘-QS(‘(" | wave . oL
Tors. var ! Torrey miie- : e central M sides  :r scattered LN - Jure
|monopau.itdius l vetcr \ . | }Tinvoreuniper or |
L iRvdL Barnedy | | .1megtone BCiis !
' . i ! - ? 4 ———— ]
* ? t
A TimDer poison- | Fepaceae T BRI |iipcoin Co.tMignlane  {Sravei.o & sandt ziss [600C- 6500 mav- .
[oreen. va: vetcr R UT | Range tc Washinctor  |ri.isides wit' sage- | el June
finitimus Barneny fe. 7 {pruss o piavor - Gl w
l l | |rurape: e estone I
i \ A deseritiius Desere: _T Fapaceae Nag j ve Ory nilisices  sage- | € U207 man vossir.y
13!rm\ ailrvetcn I iistes i Drus’ & scatterec tolEs- exlirpated
! i | Finvor - wuriper [IERS a8 a resus:
) h ' ) commur.it. of over- '
! { { | H araz:nc 3}
It + O s ‘
J. | A funereus | Funera. mila- l Facaceae T RTIN. Nve Cc., N. ir near “ Staer Qrave..: s,oper ERN ST marst - LAEENPOREY |
| sones vetcr or | ' NTe | ot araveliv c.a [ ™
piack wooly | | ridoes amonc rage- .
pod | ‘ lcru:r ant snads: \ !
Si:f! leages o7 :
| unde: ziiffs. some- |
ltm‘ or Limestone l
5. ceve Three-cornered - RT NV Riora corfiuence of | sandy disturvec | Moy o,
STay var. pod or Triangie 381N tirgar, Mudds anc SLi, w1t Larrea i s one
eriquetrus Geyer miin- - iOTBAC TiVers. Laxe | AMMrOsia 4 hramer.s :
13iray Jones vetch Meac kec. Area. .at¥ l
fc.. & alm
Esmeralds (o N oand $ ‘
in A2 i i .
24 | A. Lancearius Lancer mulre Fabaceae T RT 1T Kane and wasninnto- In(wr.mr; formatior. s Mav- Tal
A sray vetcr cor el sardv 8\ barriers. € ML
! ’uuve:)\ xilisides, June
ANE KPCilw. pabver- 1
Suriper Anc mized
deser: shrut
commun: st
—— - - - =
25 | x. ientiginosus Broaé¢ pod favaceae T LA Write Fine o, Limestone crave, Mav- {mie ccilectior
Voua. var. freckied Rrowt fror Sch s.0pes if Timre: Sul from Sprinc
iatue lJones milkvetcn Taar Ranaes and Deit. form.nc RLISY Vajiesy
Jones thovar® to be ;r coionies. Hewn, . ¢ and 4o
Snake Ranae ahd Tros Tajatabiece
Fean DR
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah )
study area (Pg. 3 of 16).
T . SWERING s A
N SPECIES” IOMMON NAME E FAMILY E sTATUS ' | AABITAT | SLEVATION ';:::“h :':;':‘;:;C:;f
(I ;
o A. .. Doug. var shiny frecx.ed | Fapacese T ATNVY . Found =y
., m1cans Barrepy milkvezzn i ! Eurexa ]
i Panamint v !
CA, and .entral |
Amargose drainage i i
czasin. W '
a0 1. oug. var. Sodavilie Fabacede s.k8L00e 531, -ate
eSJuiDNtral. S frezm.wd mi.k- H odavil.e, 3 Gf w.%t jrTass .Fropabiy AEr.
Rydb. Barnedy vetin Mineral 2ait Irass Ml May zian. 4
jectherma.
! seve . pment
Listing ' chreat. S..2"
<3 A Joug. var. 3ear “all Fapaceae £ RE T i Presumaply 33GeDrusn ate Land nas
.rsinus .A. Sray! aiikvercn | on-cunirer Apri.- been
| 3arneby H Mav
. -
. 3. Jimnochar:s Navaro lLane Fapacede T TUT Iron W Rane 2. | Wasatcon Tormation, Recreation
darnapy miixvetrch Navajo Lake: LiKesnire jraveis s “hreat
Limestone Dreaxs N
i
12 A. monavens.s Half-ring pod Fabaceae T RTINV) indian Springs.and in !iocxy s.oPes .in JA00=- 2220 Apral- A )
Wats. var. milkvecsn Charieston “tns. llarx 3ld= June
hemigyrus - Clokey! Jo. and 0 JA ' 183¢ m
8acneoy |
3 A. mus:inonum sheep Range Fabace T Xpown only from H Desert foothiils in 5320-%600° | Late 3
miikverch Desert j;ame Range l mixed shrub ~ype 2n Aprii- ‘
Limestone Jraveis. early
June |
i L
t +
32 1AL avensis Nye milkvetzh | £ RC NV i Ciark & 5. cos.NV. | Zompacted :alcsrecus 2200-4%024 April- -y,
Barneby SEINVY | NTS, Iadian springs. | alisvial lesert pave- | oil- uay ta. I
Moapa s ~ee lyn.in | ment «1th TIm
ZharlestSn Metns. APTICVOS W
3 AMDICSE
arderscni. v Prlugala
SuDSp.ROSA VAr.
. tetersruncha.
T R
13 ' A, perianus Rydberg m.lk- Fabaceae E RT U7 jarfield » Prite I0s.. Terziary ijyneocus Julv-
Barneby vetch T T iravels. rocxy ctiay August
jwi., Men woodlands
Ir oarrens, alpine
meadows .
9 A. Jophorus #ats. Lee Canyon Fabaceae by RT NV Known sniy from 3iopes & Dencnes .n 310C-9100" | may- Narrowsy
var. Jiokeyanus Miikvesch RDIUTY Zharleston vtns, Clark pen yellow in L2470- July endemio
Barneny 0., NV forest in Jrave.ly 2730 a IRy 1)
01l derived from
limestone
15 A. o, Wats. var. Spearcalyx eqq Fabaceae T RC NV Lincoin Limestone Bns, SC00-080C" | May-
lonchocalyx rilavetch RO LT « Beaver shelzered ov saqe- 1830 Suly
Barneby brush >n dry jravelily | o073 a:
hillsides and stony
flats.
16 A. phoenix Batneby| Asn Meadows fapaceae [3 RE NV Sndemi: -5 eastern Restricted o flats ApPrile IRV activity
w1 ikvet:n SE NV Fortion >f ‘entral Ash ® <noils ot :ajcar- May chreat. .l
digh Meadows, Nye 3. NV ecus, alkaline soi,
priority i1n Ash Meadows with
for federal shadscale, fnce. :ops:s
listing nudicaul.s var.
Jorrucata
(threatened sp! and |
saltgrass.
37 A. porrectus Lanontan myik-~ Ffaceceae B T NV Known only from lower iravelly washes s 4300-50009 vay- erennial
3. watse. vetch Humboldt & Truckee Jutwash fans in i3ll- June avyided by
valleys of ‘hurcmill. toothills of lesert 1524 o sattle
Persning & 3. Washoe otns, voicanic sand P
3T rock dedbris.
38 A. pseudiodanthus Tonopah ailk- fabaceas b T INV) Nye Co.. wono 3., IA Oeep sandy soils, 50C0-680017 Early Xnown onay
Barnery cetch drifzing sands & 1534 ® - June from ‘sur
slluvial soiis wath 327 mi iacaliz
Jarcodbatus Mailey: Prostrate
Atripiex spp, Wiiaria perennial
lamesi., radymia herb **
glabrata, Chryso- (2. sl
thamnus pp.
19 | A. peerocarpus Winded #ilk~ radacess T AC(NV} | South central ¢ SE Lowhills and akaline 4450-450C]  nay- s
M. £, Jones veech Humboldt Co to lander sandy flats, saltgr 133%6- June
0., NV agadows and openings 1% my
wmong halophyeic .
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Rare and protected plant species in the Nevada/Utah

i : ‘ . ; A
NG seecrest SomoN NAE FAMILY STATUS ! axs::‘z?m:on ARBITAT ‘ ELEVATION r.::::md: m;‘s‘.
| 1
T
39 . robbinsii var. | lamailie Canyon { Fabaceae £ RT NV Lamoille Cyn., Ruoy R Stream Lanks .n T Zaly- Ty
sccidentaiis Wats.| miikvetcn vtns.. ElKo 5., NV moisT .cam 50l .nder | August
L aspen .o men.Irusn typef
40 A. sereno: Squalid milk~ | Fabacese £ RT NV} Nye Jo. anly. FOOLNILLS: LN a.xal.ne ':e:)c‘ “ay- j‘«’-o‘ﬂ- My
{Kuntze! sheld. veeah | Toilyape N,F.~ 30:. 4mong low sage~ L227) m. July from type
var. sordescens ! Toquims Range: orush and pinyon- )iocality.
Barneby | w juniper scramples 1{25.'.;,&
{ carouqgn sagebrusn :n H
jent.e siopes & flats .
in Ralscon Valley. ;
—_
! T
41 A. solitar:us Solitary Fabaceae TIOR) REINVY & qumboidt To.. NV 1 Sn sandy zlay sotl 1805~4600 line ':Nl
m1lkvetcn 1 * aiong the Owynee !
{ , ver
! I
;
I
a2 A. striaciflorus Escarpment Fabacesae € RTI(UT) Kane and Washington l Encrada s Nava'o 5C00-£25C | Rec. & IRV
M.E. lones miikvetch Zos.. UT (Corai ' sandstone formations +183C- l chreat n
Pink Dunes rec. Areai| olow sand, interdune +30C = Zorai Pink
Coconinoe Co.. AT | vaileys, sandy Dunes I}
, lepressions on .edges.
| bars & terraces in
§ Stream Inanne.s
Not seen since
43 A. zephrodes Peck Stacion or | Fabaceae RE(NV) NE of aliente, in Needle Mtns. on 1245 . veedie
var. asuryiobus Needle Mtn, Lincoln Io., Nv | Fink sandstone or Mcurtains
milkvatch ’ sandy 301l derived ee 123
| from iz,
44 A. toquimanus Toquisa Fabaceae T /TN Nye o., Toquima on graveily s.opes T000 April-~ | 11.5])
sarnaby milkvetcn Range: <nown 47 Janyons, 3n ..ime- 2134 M1 July H
from Saulspury wash stone derived soils
Jrowing with Artem:s:ia
arpuscuis and pinyen-
1aniper
48 A. inciaiis Currant Fabaceae £ RE NV} tiye Co. faothills of | Sare knoli of stiff, 53006500 Early (ee, (3
Barneby milkvetcn High pra- White Pina § Pancake alkaline ciay derived 11615~ May
arity for ranges from ;imestone 1981 m)
fed. listing|
46 | A so. J3900d Mtns. Fabaceae E. Humpoldt Co. No information Found by
@ilkveech Restricted o the avaiiable. M. Yoder-
Csgood Mountains Villiams,
BLM. Winne-
mucca
{32, 11, 14}
47 Brickellis Knapp Asteraceaa T (CA}RT (NV) Mojave R. ¢ Panamint Joshua Tree woodland 25Q00~3500" ';1;, Pl
knappianas E. brickellia “tns, CA; recently 1762~ '
Orew found in Clark Zo.,NV 1067 m
in_the Dewert SWR
48 Jai tus S d Liliacese T /T (NV) Mohave Desert from in low alkaline seeps |2500-4300° Apral- f22.
seriatus aariposa lily Rabbit Springs, ZA ¢ meadows about (T2 - June
Parish, to Las Vegas, NV springs or in washes. |L3l1 m)
Crecsote dbush scrub. L4
49 2. sp- Unnamed Liliaceae RE (NV) Ash Meadows only.
mariposa lily
e e —
50 Cam:ssonia Cans 3prings Onagraceae 4 RC (NV} Nye Co. known from Volcanic alkali soil. 4050 AuquUSt - 3
megalantha ‘Munz) |evening RO (UM NTS and Utan. washas & <alus slopes {1238 &t [Oc tober
Raven = C. prunrose in Atriplex § A.
heterochrome hymenelytrs.
sl Nevada evanming Onagraceae 1 RC 'NV} West central W, on sandy soils, ’4500-5200' , Late 33, 1)
primrose Washoe & Storey, N. with slight slope. Aprile
Lyon, W. Churchilli June
cos., NV & CA.
'
- ! ! Late
53 Castiliara parvuly Tushar f July~
Rydb . pay laria- T RTUT) Piute and Seaver Alpine vegetation 47,000~ Augqust {21
ceae cos., UT. in Tertiary ijnecus il,800°
aravels. $3080~
1599 m
11841
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Rare and protected plant species in
study area (Pg.

5 of 16).

HABITAT

wonte Neva
se.~TBEGen

3zrophuiar:i-
acese

! 3n «et saline soi.
| unere seepage sater
L8 I00L Jrowirg
$i0q.y with
JOdecatheon sauc.l.y
M. les1d ingii s
FPhiox xeisey: var
salina

w
o

spring Loving
Jentaury

lentianacess

In Jravelly slupes
& BO;sT Cregn DOTTOMS

Teicpa z.rddeax

SoropnuLer:-
scese

n .arge aikal:ine
£lats (n Ash Meadows:
fairily rommon local

xev ine

©LNRRON ACTUS

riiges in pinyon-~
Per and mtn Bano~
gany. >r with bisck-
sage On 3haliow. weil
drained soils i rocky
areas in iy bottoas,
on mesas 3r >n ®rn
tops in 01d Meadows|
NTS! it >ccurs with
Trifolium anderson::
var. beatleyae ‘a
rare sp.) Assoc. spp.
include Artemisia &
Atripiex: Sc.erc-
cactus soljancistrus
TV also occurs in
3ame habitac.

Tompact :atseve

8oragira. eae

n Desert Research
Experimentaj stat;ont:.

Sevy Tolomite For-
merion, gravelly
loam. >pen siopes s
ridges, sutcrops
sovered «1th shal.ow
$011 layer., jesert
shrus & jrassland
Tommunity with
Erioqonum eremicum,
Srhaeral

tosa. Penstemon nanus
» ther restr:icted
species

Hotfman :ata-
aye

3oraginaceae

Cpen siopes >f rock
» jravel .n pinyon-
Juniper & npristie-
cone pine: wide
eievational range

Boraginaceas

"

Iniy from noren of

Gravel fans &
aikaline clay mlls
in Tharleston range

interrupted
itypetantha

doraginaceas

Alkaline :alcareous
foothyil & rocky
clay with sagebrush.

Mchave
irypranctha

8Soreqinaceas

jorv rocky places an
Limestone, on Nil.s
l& washes adusociated
with Mtn. mahogany
& cuniper

warner iodder

Cuscutaceas

Millard Co., UT in
vicinity of Flowell

Aliuvium, sandy soil,
desert shrub
commun1ty

Basal® sprang
parsley

Apiaceae

Restricted =0 basali-
tic soile. on
exponed siopes:
basalt flows are
often associated
with thermal sprinqgs:
fhay be present in
adjacent NV

the Nevada/Utah
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study area (Pg. 6 of 16).

Rare and protected plant species in the Nevada/Utah

1
; S , ! : XN rras LEvAT FLOWERING | REMARKS AN
NC SPECIES" SOMMOR NAME . FAMILY STATUS CISTRIBUTION HABITAT ELEVATION .M REFERENZES ~
)
ot | corrucazus “erruqate-winged MAFiaCese H RC NV strabutes RoCRY £133e8  sarc RETLin b
M. E. Jones cvmOFterus from t N tc ST Ok ount a ey 1ok
Nats. } 341
[ S, coulter: Coulter AFiaceae ke RT (UT Sanpete. Sevier & Arapier. Sna.e Forms- 20005800 Marcn- Gypsus
(M.E Jcnes D1BCULLLOOL Juat cos. VT ti07., Oarrer foce- {33 r.l exploitatior
Mathias graveiiy ¢ 1769 o trreat
v BCil  blace 1200
} sradsca.e comm
-
68 | T minimus Cedar Breaks Apiaceae £ RE (LT lron & Garfield cos. Wasarch Formation: +L.002- Late Limastone
{Matnias' Mathias biscuitroot Cedar Breaxs. Bryce mixed conifer wood- 10,800 - May- expicitatior
Canyor. area iand. pondercss 13050~ June threat
COmMURItY im
€% V. fizvelis Wats. Snow spring Apiaceae 4 RT(NV Mzns  cf centra. Il Rocry piaces at rigr July- (28
PArsliey & NE N\ iNve & Elkc e.evations Augus:
fed
R} <. ripiev. Nt RC(NV Nye. Lincoulr & Sand duhes & sandy $000-6700 had
Barneby var. listed Esmeralds cos scils with Rumex 11524~
sanicuioides ir FF venosus. Oenothers 204: B
pailida, Chrysotham-
nus visidifiorus.
Gra k.
=i [ ¢. goodrich:: Apiaceae Nct  RT(NV lLander Cc. M Or. gravelly limestone ! ")00- Sune- e, 38
Welsh, Neese | Listed Teiyabe Range siopes with Urabe Juay
' ir. FP 41158 near aipine
zone
TL ) Dales kingi. Xing indigc Fabacese ks RC (NV crurchisi: & Numbolde Drifeine sand ir hagr | @300-7000)  June- Existing
15, wats. bush cos., N canyons. sand dunes [PRHPES July ORV trres:
Barneby & interdune spaces P%T Y s, 1., 8]
witr. Ambrosis sp
kumex. Jrvzopsis &
Chrusothamnus $PE-
e Drabe arids Desert draba Brassicaceae E RC (NV! Nye & lLander C..- Loamy scil ir moist 15,000~ June~ 111,12,
C.L. Hitehc. Totruame & Toiyabe meadows nearang alpine [11.007 July
mens. zone with lumber pine |1304@-
¢ asper. 333w
“4 \ L. aspereiia 2i0n whitiow- Brassicacenc T RTIUTY Washinoton Coc.. UT Decomposed sandstone | 6000-850C" [
Gteene var. grass Z2ion NF & BLM jand and taius ir mir [1830-
sionensis (C.L. brusr & pine communie 259 »
Hitche. ' Walsh ties: gravelly souil
4 Revea.
v | L. asterophora Pavs| Star draba Brassicaceae ks RT{NV' | Toiyabe Range ir Rock crevices & talus July- f2a. 33
var. asterophors Landers § Nye Co.. Alpine basir meadows ' August
NV, Eldoradc & Alpine with Pinus fiexiliis
cos.. Ch.
e I crassifo.ia Rocky Mountain T RTINY SW NV & Monc Cc.. Ch Moist meadows ancé YO0~ June- [
iGransm, var. draps Endemic t¢ Toiyalb. disturbed soils with liT00 July
nevadensis Range. lander & Nye asper and species of 2765~
C.L. Matche. cos.. NV oper meadows A56€ m
Tt L. dovglassii Dougias drabs Brassicaceae T RC (NV Central Washipqtor. Mié te high elevazion | 4600-850° June
A, Gray eas: CR, south IT, or. expoged slopes: 11403~
nor thern W reported in associd- 2600 @
ti0D with merpentine
8o1ls ir sagebrusk
community with ge
and Endelmann spruce
ki ] L. raeqeri Munz. Jaeger drabs T RT (W Known orly froe Occurs occasionally 9B4. - late i
& Johnst. Charleston Mtns. in rock crevices. 1i,800" April-
Clark Co., W qravelly sjopes. 3000~ Juidy
Above taimber Jine %00 wm!
vith Pinus aristats
72 | L. pavsofrucea Charleston sicaceae t RT (NV) Known only from Grows on damp soils 8,700~ June-
Cioney & C.L. drabe Chatiestor. Mtns. where snow drifts 1,300 early
Hitche, clark Co.. WV PArSLBL 1NtO summer: 12650- July I
assoclated with 34s5C m
limber pine and
bristlecone pine
9a . sobolifera stolon Prassicacesae T RT(UT' | Prute and Garfield Moditied tertaiary 800 e
Rydd . whitiowarass cos., UT 1Gnecun gravel 1,000
timberline, pordercss 13290~
Pane. mountair shrub fLUR
communities: qravelly
$01) .
PN
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 7 of 16).
i i f FLOWERING| REMARKS AND
. < . (I v k) . KNDWN " TON
NO SPECIRS ZOMNON NAME FAMILY ‘ STATUS DISTRIBUTION HABITAT ELEVAT ~IME REFERENCES-
t i '
| | . o e
30 ! °. sphaeroides Plyl1 Brassicaceae . T(OR! RC.NV) SE Jregon & adjacent Boreal zones Zune= 21, 34
| VAL, Susickid . NV Nya and wWhite August
Robbins.  HLITChC. Pine «2)
£33 2. scenolobs Carson Range Brassicaceae T RTINV) Region 5f lLake Samp, snady places. to%0- May- a2l
Ledetm var. ETIT Tahoe L0 August
ramosa C.L. 2134~
Hitche. 1660 m)
32 | 5. subslpina Subslpine Srassicaceae T RT(UT) Iron, 3arfield. Kane, Pink |imestons Member | 300C- "‘Y' Restricted
odman § Hitchc. |whitlow Jrass & Mijiard sos. .NPS 3f -he wasatch For- t1.31%° July ®o lLimestone
CUSFS & B8LM land) macion, jravel or 1314C~ 130)
clay loam: spruce, 3447 o)
fir, Douglas fir ot
oristle cone gine
woodlands
33 | fcunocereus Purple hedgehog | cCactaceae 4 RE (UT) washington II., UT Navajo sandstone 2300" July Commerciailly
engeimannii cactus FE (UT) formation, sandy clay 835 = exploited
.Parry) Lemsire 301i, Zesert shrub 1291
var. purpureus TOmmMRL EY
L. Benson
34 flodea nevadensis Nevada water- Hydrochari- £ RE{NV) Washoe Co., NV In ponds near July Foseibly
waed taceas Wadsworth extinct
113}
35 | Enceliopeis Ash Meadows Asteraceas T RT(NV) Nye Jo. (Ash Meadows ) Several locations 21200-2200'} April- sl
nudiceulis (A. sunray >f Ash Meadows, 1in 1671=7i0m| May
Gray) A. Nals. Atripiex.
var., corrugaca
<rong.
36 | Zphedra funeres Death Vslley Ephedraceas TI(CA) RCINVI Endemic to northern n pajadas, jentle 2000-5000° | marcn- | **.!4]
Cov. and ephedra Molave Desert: Death 3.o0pes & Niils among 1610= “ay
Morton Valley N.M. & 3W NV 3 below limestone 1624 m
ranges with larr
Atriplex. Ambrosia
or Joleogyne
ar Epilobium Nevada Onagraceae E RT(NV) Seaver Oam Mtns, Talus slopes. rocky “500-9200" Suly Perenniai.
nevadense Munz. willowherb Washington Co, LT & autcrops. pondercsa 12288~ Minerai
Charieston Mtns, sine & aspen 2806 m) exploirt
Clark Co.. NV Jommunity Ln pine ICAPE R
dutf
88 Erigeron latus Astersceae E{1D) RTI(NVY Owyhee C0..1D, Elko On iava sands and 5250~ July HOREE b 1 |
(Nels.& Macbr.) Co..NV (recently rocky outcrops in < T800"
Cronquist located! mtn brush: sccurs
w/Antennaria arcuata
89 | &. ovinus Cronq. Sheep Astersceas T RC (NV} Known only from Rocky places in {3or 341
tleadane Oesert Game Range. the mountains.
Clark & Linceln Cos. .
L\ —
30 2. proselyticus Clift daisy Astersceae .4 RE(UT) Iron Co.. UT (USFS Wasatch Formation, 000" July Endemic
Neson land) talus siopes. loose (2745 =} 0 type
sandy soil on canyon locality;
of calcareous limestone
spruce~fir sinung;
community hwy reaiign~
ment:
timber
harvest{20]
91 2. religiosus Clear Creek Asteraceae E RE(UT) Xane & Washington Quaternary sand dunes,] 5000s000'| June- Main habitat
Cronq. ¢lsabane Co. BLM, state & interdune valleys & (1525~ August | Joral 2ank
NPS land sand terraces 1830 m) Dunes: ORV
use [20]
92 | £. uncialis Inch-high Astersceas T RC NV} Toiyabe N.F.. Clark Crevices cf lumestone ( * “200° June 13%.51
Slake var. fleabane & Nye cos., NV rocks with Abies (21377 -
confugans concolor, Pinus monc-
(Slake) Crong. phyila, P. pondeross
93 | eriogonum Sand-~loving Polygonaceae z RE(UT} | millard Co.. UT Quaternary alluvium. 70 June~ es, {20}
lum andy 3011, desert 11395 ») Jul
[Righ priority Y
Reveal tor ted. listirg shrub community
94 | £. anamophdlum Wind-loving Polygonaceas ] RC(MV) | Humbolde Co., NV & Ory gramaitic and 9000~ July- 13
Gresne CA volcanic soils. 12.000° August
Yellow Pine F., Red (274~
Pine 7., Alpine 1660 &t
feli-tields.
REAIYY
e MPY L mEt I A ANCeawmans e s
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Rare and protected plant species in the Nevada/Utah
study area (Pg.

8 of 16).

T
spEctES? [ ZOMMON NAME ' FAMILY : STATUS axsrmm HABITAT ELEVATION FL‘T’:;:”“ mc;f
' i
3 | 5. argophylium Siiver-.eat Poivgonaceas | E RE \NV) E.x0 I0.. NV n o crusty minerasized | w051’ l July s rl™]
Reveal Duckwheac . SE(NV) sand or sandy w 1844 m)
‘High priority beiow Su.phur Aot
!for fed. listihg Springs. Ruby vailey
+
Vel E. bea Buatley ' . Not M Nye, <Jhurcnil., ory voisani: Jutcrops,| o400-763C1 May- AP P
Reveal DuCKWReat “ | listed Lander. & Minerai Io..| dark red clay .n 1951- August
| . . { NV, Mono Do.. CA i 0! dniper and 2116 ms
. ! I olacksage: found
' ] I Fr.MATLLY >N mine
: ) ta1lings around
| { apandoned mines
, i
¥ E. bsfurcacum | Stevart or | Poiyacnaceas T RT NV} 5. Nye lo. anly from In lower portion of 25¢0 Zune Laadlt
Raveal | Panrump va.ley W. Pahrump Viy & 3. ‘alley floodplasn ~62 m)
i buckwheat Stewart Yly s Inyo
=PI S
'
37 £. concinnum  Eleqant Polygonaceae T RC INV) Nye Zo. .faund Restricted 2o sandy 4500-%70C May- Reqional
Raveai DuCkwheat un NBGR & NTS! soils of volcanmic 1370 Sept. endem1.
<r1gin with Atriplex <C50 @) witn
TAnSCEns § Artemisia limitea
O piAYOn-juniper: range
also on recent road- er 4.3
futs in this soil
type with jalsc.s »
i other Eriogonum $p.
38 | £. corymbosum RE(UT} | washinqton Io.. UT Chinle Formation. 3800-40001 auquat-
Benth. var. near Zion Nat'l Pk purplish siltstone s.pte-boq
matchewsiae In private land & sandy locam soil
Reveal
99 £, dJarrovii darrow Polygonascese £ RC (NVH #hite Pine Jo., NV In sandy soi1l <ith ©G00=65JC Auqusc- { *" a2
Kearney buckwheat & Joconino Jo.. AZ Jowania & sagebrusn 11830~ Sept.
in Pinyon-Juniper 19681 m
woodlands
130 £. g . Polygonaceae 4 D (NVT Miilard Co.. T Sy loiomite yra . 5400-9200 An >biijate
Reveal suckwneat RT(UT) ciay & .imestone, L1647 caicigni.e
rollang Niils & flats;) (891 = an
sem1—desert snrud
JoSEUNL %Y
01| £, holagreniy Hoimgren 2olygonaceae T RT(NVI | Snake Ranqe, White In juartzite rock 13,200~ aly- LY
Reveal buckwheat Pine lo.. N witmin <revices and iimestone| .I,00C' August
Humboldet N.F. soils
102 £. ramesi: Sandstone Polygonaceas T RT(UT) Xane & Washington Nava)o Sandstone 32007 Suly= JRV uve
Benth. var. CcKwheat zos., JT N.2.. Formation on 1586 ™ August
rupicola Reveal sandstone ledges &
ad)acent reddisn
sand blow-out aress
—_——
10} | £, lasmonii Lemmon Polyqonacsae E RT(NV) Truckee R. Cyn. Ory gypsecus gravelly | 4200 June at
5. Wats. buckwheat SE(NV) Aashoe Jo.. NV Ilay 1280 m)
104 | £. lobbii TG Andesite Polygonaceae T RT (NV) Washoe. Storey cos.. Sune
var. rodustius buckwheat NV
(Greene) Jones
105 | £. natus Aeveal Terzace Not RT(UT) Miliard Co,, UT Quaternary lacustrine $000=5800] Auqust-~ | Roadways
ouckwheat listed deposits. saline {1525~ Sept. gravel
in FR macly playa cemnant 1769 ot pits*® 120}
10%a §. nummulare No cosmon Polygonacese Not S. Tooele. Juab and with shadscale $000-6Q00( July- From 2 dis-~
name listed Millard cos., UT and juniper Sept. lunct loce-
in TR tions**{11]
106 | &, ostlundiz Ostlund Polygonaceae T RT(UT) | Piute & Sevier cos.. Clay hills & slopes, 4300-6500| Auquse~ |{20]
M.E. Jones buckwheat ur cool desart shrub & f13h2= 3ept.
pinyon=iuniper 2983 a)
community along the
Sevier River
07| &, ovalifolium Qushion Polygonaceas T RC [NV} Nye Jo (Toquima & Alpine: sandy & 10,900« June= %3]
Nutt. var. buckwhest Toiyabe Mtns! qravelly areas 11,800 July
caslestinum 3322~
Reveal 1600 m}
July~ _

o8l e o. Polygonaceas Not RE(NV) | washoe Co. No information Sept. Geotherwal
on IR (Steamboat Springs) availadle developmant
list ¢

109 | 2. panguicense Panquitch Polygonaceae T *tUT) | trom Co.. UT voleanic gravel & 9300~ Endemac

(M.2.Jones) buckwheat limestons, whitish 11,000° to upper
feveal var. clay outerops of 12690 s of
alpestre (. AR rocke) spruce fir IS m Codar
Stokes) Reveal meadow commnity Sreaks 1 ORV
(=91
204
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3.2.2.8-1.

Rare and protected plant
study area (Pg.

9 of 16).

species

in the

KNCWN

SPECIES” JOMMON NAME AARITAT
TISTRIBUTION
subricau.e Rect-sram Farshaing  lander A carienv Pk
ouCKwheat , hurcra Mineral :enditizas trom
\ ' . Vye . ritogers to
‘_ ; Tlay SCL.s A
] |
i
| i
!
Thompson Washingron "o bt Moenxcf. Firmation.
! ouckwheat 4 Mopsve T3, AL Tod IVERLeEOUS
©3 sandy scal
lesert shpul e
| muniny
i b o mn am -
. wats. boT Xane » Nashi-gton :3s.
=rompsonae | Suckwneat 7. Monave 0., AZ
4‘__
£, visciduium Sticky H Lnown only from
<. Howell DU KwheaT Riverside, Clarx
B
T. Zion = 2$.| Yavaio 3andstone
7ar. wuckwneat formation, sandy
aclgvium: toc. lesert
= montana snrub
Jommunity
rerocactus “iner's Deserts :f SE 1A, Srv £ackv jesert
scantnodes ' compass south V. and AZ s.opes and millsides
3riez l l
+ -
Forse.lesia ‘ Tndemis "o Matave IDCKY 5. dpes
Bda. ! C s AL

F. pahucensis

Frasers pypsicola | Sunnyside
PR B jreen Jentian

jentian

Panute qreen

zuspidaca var.
macropetaia

Fragrant ash

Dempster 3
Ehrendorfer® -ar.
«ingstonense

Dempster s
Ehrendorfer

Kingstan
bedstraw

Taquima
Jeranium

Nye “o.. sunnyside
Known onuy o irom Type
Localiry

Nve 3., south
Toquims Range
Panute vesa

Nye > NTS »alyr i
34r Bern., Inyo Os.,
1A

Nve 5., Pine ‘rees
.n Toquim Ranje

—+

Svpsud Ila%s 1.0n3 the
.Jwer saters f <he
White River :n sandy
aliuviai s01.5: some-=
“:mes arising iroe
mounds ~f leprdium
anur

wose lzanic song
Zinyon=‘uniper. i
jageDrush. Mrshia x
Arysotiamnus sgp.

i swamps
I m. N. o jlendale

Sreep *alus sicpes
derived from -liffs of
zeclitized *uff :f “he
Indian Traii Tormation
wIth Difyen pine, g
Taoak

In boulders =n joutn-
nq s.cpe, sndem
"> talds s.0pes with
F:bas = mr:renum,
AQuiiegia sCapuLorum.
Destemnn ~rocerus
4.7i%@ § sub-s.ine
veqeratian

4

nyens:s tlye Jiiia

Endemi: "0 TANLINL &
southet~ Nya "o, W
‘mostly In NTS

Amscristied ¢ osreas of
feep sand lerived from
Lahe wolcanis uff -
Jpen spaces smong
Shrups. piayon- unipet
919 saqe, Kk aqe
four wing saitbusn. :n
tiats .1 mcderace
flopes. gomerimes f Cund|
Viona rosdsides




Table 3.2.2.8-1.

Rare and protected plant species in the Nevada/Utah
study area (Pg.

10 of 16).

woll  seecres: 20MMON NAME FAMILY ’( status’ m"“;"m“'xm SABITAT eLevaTion "“’___"m““‘ 'm‘”“":nf
Ripley giiia Polamoniaceas T RC (NV} Endamic in Panamint In crevices of steep 1000-4800* May-Oct Herbaceous
Range. Inyo Jo.. CA soutn-facing l.me- (915~ iJune; perennial
0 mountains of SW stone cliffs 1463 m Julyl e (3]
Nye Zo.

12) [ Srandeila Ash Meadows Asteraceae T Nye o, Ash Meadows Cosmon on wet, clay, 2180-2300‘ [June- Perennial
fraxino-pratensis | Junweed alkaline soils an joct or long-
Reaveal & Beatley salt 3r. meadows 664-701m) lived bi~

ennial(27]

134 | Hackelia Owyhee River Boraginaceae T REINVI | Humboldt Jo. in the June
ophiobia scickseed Sheldon NWR,

Nagiopappus July g

125 alpinus S0ldenweed Astaraceae Not  RT(NV) Toiyabe Range, Lander | 3teep granite siopes |9000- 2t

Anderson slpLne listed & Nye cos. with scattered Piuus 10,800
flexilis (lumber pine! | 2743-12928)

126 | H. brickellioides srickell Asteraceae T RC (NV) Regional endem:ic 1n Steep north or east 2000-6500° |April- *e, Tal

Blake yoldenweed limestone mtns. Of exposure slopes. rock |i6i0 ™ - ({Oct
Death “ly & 5W NV sutcrops & cliff fsces {1782 a;
(Nye C21 or in crevices 2f mtn

ranges 3f lLimestons
or dolomite co-~domi-
nant with Perityle
megalocephala var.
intricata. Gilia
ripleyl & Agave
utahensis var. eboris-
pina ( all rare species)
associated shrubs
include shadscale.
Brickeliia acracty-
s01des. Ephedra,
Lepidium framonti: &
Gutlerrezia Micro-
Zephala
127 1 4. exumius Hail Asteraceas T RC(NVY 5. Washoe Co. NV to jranitic soLls near 3600-9600( July- {22)
tldorado [o. CA. tree iine 12621~ Augqust
Subalpine Foresc 2926 @)

124 | 4. wacsonit wacson Asteracess Not  RCINV) Nye Co (NTS) Restricted 0 crevices| 6400-6600| Sept.- 1ai

A. Sray Joldenvaed listed in voicanic 2iif€s :n ot
Artemisia-Prayon- 11951~
Junaper 012

129 | Heliantus Desert Asteracesas Not RE(UT} Washingeon Co.. UT: Ory sandy soil, open 2100-4500"} yynqa Annual .
deserticolus sunflower listed Mohave Co., AZ & Areas 1n desert shrub | (641~ Sept. arban
Hersar Clark Co.. NV community 1373 = sprawl

{81M land) threat [20}

130 | Heuchera Not RC(NV) Nye Co.. NV Toquisa Rock crevices on 9600~ an

duranss listed Mens morainal slope 18,800
1292612928

131 | Rulsea Inyo hulsea Asteraceae T RC (NV) Nye & EZsmeralda Jo.. In andistyrbed sites [4500-7200 |May- 4]
vestita A. Gray NV, NTS § Inyo Co., on steep slopes of 1402~ July ot
var. iayoensis CA coarse volcan.c cuff 2195 =) Sept-

(Keck} Wilken gravel: plance oct in
utilize unstable some
habitats characrer- arvas
ized by erosion §
landslides with
pinyon-juniper. big
sage or four wing
salt bush

132 | Hymenopappus Lobweb Asteraceas T RT (LT Washington & Xane Cos.| 3andy soils over a June- ARV use
f1l1folius Mook hymenopappus droad range July chreat
var. tomentosus {391
(Rydd, )

233 | [vesia crypro~ Charleston Rosacese £ RT (NV) “nown only from a Scqure 4t OC above i1.5000 July= 2!
cauiie (Clokey) ivenia shall area on Charles-| timberline in lime- 1500m) Auguat
Keck » Toryabe N.F.| stone. rocky ot

Clagk Zo.. WV gravelly slopes
134 | 1. eremica Ash Mesdows 4 REINV) | Nye Co. (Ash Meadows On light colored clay |3200- Sapt. -~ Pazennial
‘Covs Rydb. ivesis endemc) uplands with other 200 oct. 129!
endemicy ne&r Pring 1670=710m
atess
LRRIED
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Rare and protected plant species in the Nevada/Utah

study area (Pg.

11 of 16).

wo: specIES” COMMON NANE ranILY sTatus } DEscaIr o HABITAT LEVATION [T e [P e
138} lerhyrus MOjave sweet Fabaceas £ RENV) 2 locations in Nye Co. | In protected posi- 4600° April- 13T lle.
hicchcockianus pea SE(NV) NV (NTS) & one in Inyo | tions, often under i1380 m) May
Barneby & Reveal Lo.. IA shrubs, through
which their longish
green stems witn
tendrils zlimb: :in
pinyon-runiper
4880C14T10NS: washes
& canyon botzoms in
qravelly zo sandy
loam
136} Lepid:um nanum Dwarf pepper- Brassicaceas T RC (NV} Nye & Elko, White Pine,| Well drained soils, 6000~7200" {June- i&7)ee
5. wWats. JTasy Eureka cos., NV in sand or jravel with (1830~ July
black sage 1n cal- 2195 m)
carecus mtns.
136§ L. oscleri velsh Ostler Brassicacess Not. Informacion not s, (1]
peppergrass Listed availaple July
F.R.
137 lesquerella Hitchcock Brassicaceae T RC (NV) White Pine (Schell Limestone outcrops & | 10,000~ June- =
hitchcocki: bladderpod Creek Range). Nys lo. gravelly soirls with 10,300° July
wunz (Grant & Quinn Cyn. scattered bristle- 13048~
Range} Clark Zo. cone pine 3322 =)
{Charleston Mtns.)
138} “ewisia magquirel Magquire Portulacacese T RE(NV) Nye Co. Endemic o Loose denuded soil ~$0C-1800" s [1S
Holsgren lewisia RDAUT) | Cherry Creek swwmit derived from lime- $2286~ 1
in Quinn Canyon Range. | stone .n pinyon= 2377 my
‘uniper & sagabrusn
139] linanchus Sand flax Polemoniacess T RC(NV) Throughout Mojave In gypsum-rich, sandy{ J300-4500'[March-
arenicoia :Jones) flower Desert reqion; NE Sye $0tls ia flat areas B -Pad May Ldjee
Jeps.& Baal. Zo., Jlark, Esmeralda in Joshua "ree wood- 1219 ™
o8, NV & Inyo Co.. CA| land vegetation or
Larrea-Ambrosia
vegetation
140 lomsrium Apiacess E(CA) RC(NV) Lander s WNye cos on rocky tmlus slopes| ©000- May-~ didespread
ravenii {Toiyabe Range) and in pinyon-juniper & 10.600° July and apun-
Math, & Const. Millaxd Co.. UT sagabrush or mtn 11830- dant
(Confusion Range): nahoqany cotmunities 3231 m throughout
aAlso OR, ID & A its ranqe**
27
31| upinus Holmgren Fabaceas T RC [NV} Esmeralda & Nye To.. Gravelly soil in 4850-7500'] way ‘lajee
holsgrenanus lupine NV & Inyo Co., CA: Finyon & sagebrush: 11478~
2.P. saith mostly 1n Sarcobatus abundant 1n sandy 2286 @)
Flat drainage S Nye washes near Tolicha
Co., W Peak & Grapevine
mtns,
142f L. ronesi: Jones lupine Fabaceas RT(UT) washington Co. Alluvium, sandy or $800~7000° {201
. limestone so1l; 11769~
PLAYON~juniper & 2135 m)
mtn brush
comunities
143 L. malacophyilus Jawlieaf Fabaceas T RCINV}{ W. NV-irashoe Co., bry milisides in 4750~5000'] Late vayq .33}
Greene lupine Douglas Co. and in CA. | pinyon-Juniper. early
July
144 | L. montigenus Mountain Fabaceas T RC(NV) ODesert Loose gravel on 3000~ Suly~ r22. 1y
Heller. lupine Game Range, Clark high cidges, 3ry fell] 10.200" jAucust
Co. and eastern CA. Eields barren alpine| (3048 mi
areas) and granitic
Outcrops -
148{ Nachaeranthecs Owart Jum- Asteraceae T RC {NV) Western Millard, on knolls and ridges May- widespread
jrindeitoides weed RD(UT) Toosle & Seaver cos., Jure n T (1910
var. lepressa sachaeranthera e ’ o
146 :;d:ucanh-f- White-leaf Ascoraceas £ RC NV} 'u::anmn to Montana A weedy speciss of ';:::- Taxorow:e prob-y
ireens "'alo:z :e::h o disturbed sites with lem: 2onsdered
ol R shadscale. saqebrush, by some to be 4
PLNYOR=juniper. mtn. ;Lnor wariant
mahogany & ponderosa within widee
pine spread ¥.
5 (5]
A4 ::::::;;“ :::.l:“‘o::' loasaceas 12 (W) Endemic to ASh Mesdows | Restricted %o flats & i240-2300'| may- ax
ng e SE(MV} W Nye CTo, WV knolls of calcareous 1680~700 ™ Sept
»dq. Migh alkaline so1l with
priority shadscale & fncel.-
for F.R. opsis nudicaulis
listang var. corrugats
Lee :::;::::" :‘1’:::::1""' Soraqinsceas L 4 :oxy-a: fange. lander | Near aspen scands ¢ | "000-8200°| June 8
toyaben Nys zos.. W in drainaqes with 12134~
aspen, sagqedrush, %00 ™
snowberry. shoke-
cheTry & Sreat Basin
wildrye




Table 3.2.2.8-1.

Rare and protected plant species in the Nevada/Utah
study area (Pg. 12 of 16).

e

-—
N . e KNOWN FLOMERING | REMARKS AND
NO speCIES: SON NARE FAMILY STATUS DESCRIPTION HABITAT ELgvATION [0 RETERENCES®
149 | mumilus washoensis| Washoe monkey l Scrophuiaria- RCINV) . Pyramid sranite fans and ‘OOO-OSOOJ May 113]
Edwin flower | ceaw lLake area. mountain slopes
i |
)
150 | warabiiis pudica Bashful four Nyctaginaceas T RC (NVY Endemic to SE Nye. 3W | Zonfined o basin 31000-5000" { May~ e0phytic
} Barnedy o'riock Lincoln, VW Clark zos.J fioors & alkaling (915 - June perennial
| ‘ NV, Pahranagat. 3room, | areas near lake 1679 1 shrub (41°°
; Penoyer & ssveral beda from calcare-
f other valleys & NTS sus Jravel foot-
' . hills to sandy viys
& piayas in saline
s01ls with chenc~
podiaceous shrube:
| prompt ¢ wesdy
colonizer in dis-
i turbed areas
iroadsides or
denuded ar
{ whers highest
| density popula~
i i =ions are found
' f T
151 | Jpuntia i Sand choila lactaceae | ot RC{NV) Nevada from east sand of Jdunes. dry 4000-7000" | May- important
pulchells 1 l‘.uuﬂ RC(UT) | centrai Waghoe Io.. lake sorders, river | .1219- July food
Engelm. | in PR iyon Zo.. tsweralda to | bottoms, washes. 13 = source
Lander & 5. White valieys. & sagebrusn a8t
Pine -O8.; western T, { lesert
N AZ ‘Mohave lot
is21 0. vupple: Many-jointed Jactaceae T RT'NV) Mojave Dasert from A Rocky or sandy 4700 June- 134]
Engelm. & Bigel. whipple cholla RD{UTY to AZ. harieston tidges. Auqust
var. mltigeni~ Mens., llark So.
sulaca (Clokey)
L. Benson
153 { orycees Nevada oryctss Solanaceae RC {NV) Western NV, CA 5 I Sandy ciaces near 4000~-3000' | vay 1220
nevadensis Wats. Alkali 3ink. 11220~
524 m)
154 | cxycheca Watson oxytheca| Polygonaceae RTINV) | Lake Mead NRA. lark 5500° July {27]ee
watsonii T&G 0., Nye Jo., wmanerai (1680 m}
.
155 | Pediocactus Siler pra- Jactacess [4 RE(UT! | Washingeon Co., UT: Moenkopy Formstion, 3000-5000° | June 120
siler: (Engals.! Tushion sactus FE Mohave Co., AZ near sandy, jypsifercus. ‘915-
L. Sanson St. George UT calciferous soils 1525 m)
nigh n soluble
salte: desart shrub,
Atriplex-Tetradymia
communities
_—
156 | Penscemon Dune panstemon | scrophularia- b RY (NV1 Nye ¢ Esmeralda: Sandy soils with 4000* May- (5] ee
areparius reens eae endamic %0 Tonopah four-wing salt bush 11220 m) June
ares & Tezradveia
gladrata
PSR S
187 ] p. dicolor Bicolor Scrophularia- T RT (NV) Known only from avelly soils in 2900-4700° 1 May 126,27)
( ) ceas Clark C9.{Charlestons) | washes aiong road 18684~
Clokey & Keck var. and adjacant AZ shoulder 1n lLarrea 1433 m}
bicolor Ambrosia ¢ Joshua
tree
158 [ P. 5. 'Brandeqee: Rosy bicolored Scrophuiarie- T RY (NV) €. Jharleston Mtns.. ravelly washes ay P
Clokey & Keck var.| penacemon ceas Qlark Co., NV & W, with lLarres &
roseus Zlokey & Mohave l2., AZ Yuccs
Xeck
1891 2. -onc.nnus Tunnel Springs Scrophularie~ g RT(UT) Beaver & villard cos.. | Sewy Dolomite 3500-"500" May= Jdegurs wath
b s - June i
Keck beardtongue case Nigh priority Formation, gravelly (1678 seversi otherf
for federal soil. pihyon- 22081 endemics on
Juniper woodland 3evy Dolomitel
Form.** "I}
160 | P. francisci- Penneil Scrophularia- RT(NV) | White Pine Co., WV On opan stony 9500- August {331
ponneilsis penstemon ceae Restricted %0 Whe spruce slapes. alus 11,500
Crosswhice Peak area, slopes delow cliffs,
138 -4
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Rare and protected plant species in the Nevada/Utah

study area (Pg.
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v v
! =1 ol
! spectes? oo e | PARILY I status e ARBITAT leevation | 0 | e
L S
1 T
161 | P. fruticiformis Amargosa Scrophularia- RTINV! Joliected cn.y rarelv in rertain sardy or ‘:D’J-SICC' Late tay [i¥. .t
Cov. var. penstemon in 3W NV and sdracent ICAVELLY waSnAS; 975=- o
AmSrgosae Xeck areas .0 A from Jpecrer Ranqe ‘585 m
NTS!|. 3pring Mtns,
& ¥ingstan Mrrs
More stuldy seeded.
-_ + - ' —rf— - -——
162 | P. humiiis Nutt, Springdale Scropnularia- RT!UTY Washington Nava-z 34ndstone i i.
var. odbtusifolius beazdtongue ceae niy near Formation- ponderosa
1Penneil) Rine. sax, 3ervice fdiiTm
derry s uniper
ommunity I
F R O
1631 P. keckiz Clokey | scropnularia- € AC:¥V) | Charieston p 5 Zane- R
Zeae 10 & 3naxe & “rm pondeross RS TN laly
White Pine 1o 1 & aspen ype * '
| nesr -imoer.:ne
1 )
164 | P. moriahens:s Mt. Morian scrophular:a- White rine ‘uv.-N Sagebrusn .o men. 1 Elaehl 14,
Holmgren. penstemon Zeae inake Range USFS) nanogany woodlands | 2520-
and ponderosa pine. ( 18CO0 m
165 ]| P. nenus Xeck Owarf beard- 3crophularia- £ RT{NV) r. Millard ;os.. Sevy Joiomite 5500-5400" |Late May- e 27,31}
tonque ceae RD(UT} UT; in Desert Range Fformation, ‘alcar- 673~ sar.y June| Was con-
Exper unental 3tat:on eous 1ravel; iy 29%2 tused with
and vicimity. exposure .n sage- P. 2olius
Srush, pinvon, s antal
wixed lasert shrub recently.
cosmunity on
a.luv:al fans.
zalus siopes &
ToCky Jutcrops in
arid sites where
l Jther flants are
few.
166 | P. patwtens:s Pahute Scrophularia- E RT (NV) 3outhcentrai Nye Jc. Jpen ireas .n loose 6720~7150" | June~ -3
N. Holmgren penstemon ceae vin & around NTS & 5011, Or rocky areas | '<04d- mid-
Stonewali Mtn.: Jr growing from 2180 = Suly
revices; in pinyon
uniper otr big sage-
brush: not restric-
~ed “C Jne specific
habitat; common on
disturbed areas.
167} P. procerus Keck Ruby Mtns. Scrophularia- T AT (NV) €. Ruby Mtns., Elko In alpine dry meadows| 3630-900C| suly- 151
var. Jeas .. NV, usually on rocky August
Greene so1ls with mtn.
nanogany and Jun:pery|
scopulorum.
168| 2. pudicus Basnful Scrophularia- T RT(NV) Nye Coi known only Washes & barren 7600-9000'| yyne 125, lajes
Reveal & Beatley penstamon Zeaw from Kawich Peak slopes 1n pinyon- 12387 -
areas of Kavich Range | juniper with big 2743 @
sage & atn mahogany
169| p. rudicundus Scrophularia- 3 RC(NV) | Mineral Co.-W. of Ory places . June (27, 14}
Reck cede Walker Lake.
170{ p. thompsonise or Scrophularia« T RT(NV) | clark Co., NV flats and gentle 2600-290C*] way- Padt
(Gzay) Rydd. var. penstemon eas slopes- 1792-884 ol syne
Jasger: Keck
173| P. churder: Suried Hills Scrophularia~ E RE(NV) Xnown only from type The type population { 3800-4100'| June
Torr. var. penstemon ceae SENV) locality tn NW Clark covers several (1159~
anestius Reveai 0., near boundary hectares in deep 1250 m}
& Beatley of NTS and Desaerc volcanic sands on
Game fange., Nye Co. the upper bajads
balow the 5W end
of the Buried Hills
assocCIaCION with
LArTea~Ambrosia-
KXrameria é Larrea-
Dalea femontii.
172) ». el i b3 laria-~ RT(UT) | Sanpets & east Juab Desert shrub. sage- | :600-8200'|may-early | Na® been
Pennell beardtongue cos., UT brush. snowberty & 1708- June \mpacted
JUNLPET communities J%01 &) by qrazing
on a variety of [20]
substrates.




Table 3.2.2.8-1.
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H | FNOWN e FLOWERING | RFMARKS aND
Wl ‘ JCMMON NAME SAMIL. sTarUs’ CrGTRIBITC N VATT W vrme FEFERENCES -
H
? * +
' | i i ;
il v varde: Al ray| eerd oears- soropnulaciacess - T ¥ T | anpeze a Sevier s | e2tmmarer | | sypvum
| | =crque - ‘ Loo- ! | va.r micnd
! \ tormations, 148 m | P
. {snaie nalls. H I !
, | iniper an jresse~ ) | .
; ‘ﬁ i N Lmi Jommunities | i .
j i 1 ! . ' |
:4 P. sp. dOlmgren | Ceep reex Ming scropnulariaceae) lreex Mtns. | Information 29t avai.ac.e | Recencly
| -eardtonque 1 ' .. 0T . , ‘ .'x‘lc;'cvlz.d
B | Y
- ' —t
| 1 l | .
| Perity.e recsl | larye neaded I Asteraceae v RC NV . *ly-_s- ::.n:o‘:\ L E ::C-SAIV .vun.-. .. 4
] Sepha.s Wats. L TICK dansy Jlark o & Tay De T3 sadi- 3' August
Macpr. var | inys T2, A mentary :arponate LS55 m.
ata ) ' FUDALTRCEN  Lime- !
| .Brandeg. Powe.. | ' ! stone >f Joidmuter
1 [ | .p most 3t the men
) ] : ranges >f seutnerr
| { : NV i nabitats !
| ranging from . wer
1 ! 1
i ! ridae cps at
' ! aigher elesvations ‘
~1th stner rave 1
| calciphiies. e.3.. ’
i Napiopappud
! . SricKeil.oides.
| > 14 r:piey:; ‘
} sehesr sssoc.arions |
' are Spnedrs, .
' ! sutierrezia,
! lep:idium fremonti:.
i foieoccyne s snad- ‘
i scaie
.'S’ Peteria Thompson Fabace. frier RCOW) Localized populat.ons Jn 3ry rock 32C0-3800° | May~ Hercaceous
| thompsonae 5. pecaria 4 AZ) RD/UTY | :n Bmery. Srand. Yane.( .7 various ERLT Zune perennial
dats. ) 3an Juan, & Washington{ <4T1on =vp L1768 m) s g
| zos., 2T, norch AZ, 18 Jo.osgune n AL:
| s 2 popuiations in sarcobatus. Luciume
h VTS :a southern WV iravia cr shad-
! sca.e~green mo.ly
X > NTS.
!
16| Praceiia A. Nelson Hydrophyllaceae ' 7 TN | Wasnie .. shady claces a2z the | IS00-5000° | apry,-
aneisonii penstamon or RTUTY Lancoin I2., W Yo sase 3¢ sandsrone °r AN vay
I.F. Macoride Macoride & Jan Bern. “oe.. A lumestone [.iffs or FERR RN H
scorpionplart amONg fOCks 4
=5 Jrave.ly ; Ay De atfecred
! warm jesert ! sed v qrszang
! ioshua tree 1 e
.‘64 P. argiiiaceae ay phaceiia Avirephyliaceae | £ RE(UTH Spanisn Fork anyon. sreen R. shale forma-~ ELN o 1 Jure Inly one
Atwood FEUT) Ltan la., UT. tion.letritus siopes; 2313 ™ ! popuiation
rockv clay soil. 2f 4 indivie
Jrassland & scattersd ‘ luals left.
H |mtn.shrub Cossunity. 130, 3
T
1 Beatley Hydrophyllaceae ' E RT(NV) Nye & Lincoin zos.. Light-prown velcanic| 4000-5800° “av 40
ohacel:is NV ONTS) *uf?f. on oo ~alus 2320 - ‘
» aiong wasl with T e
Atripiex ~ymene.,tr. l
VAl £ rephsiotes varqan Hydrophyllaceae | T ITILTY Xane &« Wasninqton -“cs. | Thinle Formation, 2000-4500° say Annual [}
Ay scorpionplant UT: vohave ; Navaio ailuvium, oare :lay 6z
0., re [ERS I Y]
- shrup omeunity
P. yiadeszrine Smootn phacelia| Hydropnyllacese | T RTINV) Lander o.. NV Alkaline soils un 4300-5000" | Nay-
‘fogr.t J.T. *alus siopes . 1220 - June
Howell Reese civer valley 1524 m
180| 2. sncongpicud Inconspicuouy Hydrophyllacese . June
ireane pracel.s E SE(NV) | W. Husbolds Range. Steep s.copes with S600-6800" Annual
Pershing Jo.. NV «ail sagebrusn 1Tt - badl
L also Butte Co., L 2973 mi
81| P. mustei.ns Wessel Aydrophyilacese ¢ RCINVI | Widely but =minly In voicanic crevices| }000-6300' |March- Annuai
loville $cOrpLONweed 41stributed :hroughout | cf steep :iiffe or (915« June ot €25.41 ve
Oeach valley reqion 0 limestons sud~ 1982 m June- an NTS. "R
R strates .n racky Sept. :
1 pisces witn '
Jolceqyne,
Artamista-pinyons \
Juniper ro lreosote !
Dush scrup |
i
RITEA n:vld.ﬂlll Nevada Hydrophyllacesse RE(WV! | £. qumpoldt wens. . Under sagedbrush and | 6%00° June Noe n
1. T. Howell phacelia Elke Co.. WV Tiniper. <1981 m since 1867
. —_— - - - - - (2. 28,20!
T parishii Pacish Nydrophyllacese for  ACONV: | Nye "o NTSI. wnite Lighe-colored 140° Aprile e
y phacelia 1ated Pine. Clark, W, calcareous v~ Stem June problem:
San Bern . #tOne OF eiltstone TS has
RNOLi® +f spusaw only
shriL veqetat.on
L shedeca.s surviving
population
1M pdilidun ORI
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Table 3.2.2.8-1,

Rare and protected plant species in the Nevada/Utah

study area (Pg.

15 of 16).

T
R S - camec ] o FLOMERING | REMARKS AND
NO SPECIES COMMON NAKE FAMILY STATUS DISTRIBUTION HABITAT ELEVATION v REFERENCES™
184 | priox Red Canyon Polemoniacean T RTINVY Jarfieid, Iron & Pink limestone 8000+-8000" | way- An obligate
g.oadiformis phlox or RT(UT) Washingion -os.., UT Member of *he 1830~ June calcaphile
\4.E. Jonas) susky phlox N2 Wasatch Formation, 1440 m) (201
E. Nels heavy clay soil,
gravelly, scac-
tered vellow-
Pine forest
i compunity.
‘ 185 [ Prloscyies Rafflesrsceas RC NV} SE CA, 5. NV, SW AZ. Minute stem < 4,000 March- e 122}
thurber: pal 1te On laiea Apral
sray. especially on 2.
MOOLYyi: Irecsote
bush scrub.
136 | Polygala Beaked spiny Polygaiaceae RC NV} Nye Co0., NV and Alkaline calcareous |3000-4000' April- e 022, 32)
subspinosa Wats. i lkwore east Inyo Za., CA, n1lls, shadscale {9Ll4- May
var. heteror- scrub. 1219 at
Zynca 3acnepy
87 Priomia LAmOLlle Jyn. Primulaceas E RE (NV) Elko Co.. NV: head North-facing slopes. | 10.000° Mid=- Locaily
capirl.aris primrose SE(NV) of Lamoirlle Cyn. in on soils of granitic{ 2,200 ms July soamon
N. Holmgren Ruby Mtns. 2rigin >n high wen R
& A. Holmgren dows with
Seiaginelia mats on
grass sod: associated
with white Lark pine
138 | 2. nevadensis Nevada Primulaceas E RY (NV) E. Nye Co.. § white Limestone outcrops ~11.200' July (27}
N. Holmgr. Prumrose Pine Co, Srant: With Pipus .ongaeva, 3353 m}
~ Snake tanges &« Troy Ribes montigenunm,
Park £riogonum hoimgreni:
189 | Ror:ppa Tahoe 8rassicaceas T RE(NV} | Around Lake Tahoe Mo1st olaces: Yeilow| 6000-3000° | June- [:2]
‘ subumbel.ata rellow-cress 7ine Farest (1830~ July
Roll, 2440 m}
i
190 | salvia funerees Jeath Valley lamiaceae T RC(NV) 5. Nye Co.., W Common in shallow 1600-3500" L
M.E. Jones sage Pahrusp & Stewart apland washes in "93 -
Vly & Death vly. limastone mountains 1070 mi
ragion, Inyo Co..CA
91 [ Sclerocactus Mo lave fish- Caccaceas Net RTINV) Mojave Desert from I gravelly slopes 2000-53000"] April- Threatened
poiyancistrus hook zactus listed Kern Co. to SW NV & & near flatrock 5.0~ May or by collectors
Engel. & south to Mojlave areas of i9neous 1921 ™ June 1% 13 con=-
Bigel.) Braitt. River: widely but Sr191n 1n Arcemisia~ spiLcuous**
& Rose thinly distributed Pinyon=juniper & L4281
Atriplex-Ceratoides
or creosote bush
scrub: overlapping
with populations
of another threa-
tened cactus
Joryphantha
Vivipars Var.roses
192 135. pubirspinus Jreat Basin cactaceae b AT INV) Box Elder. Beaver. Ancient shoreline 5000-6000' | apral- Explioited by
iEngelm) L. fishhook RE(UT) Juab, Millard, & 1slands of (1500~ June colliectors**
Senson sactus Sevier & Tooale Pleistocens .ake, 1900 =) 9]
cos., UT & White rocky soil of
Pine Co.. W hillsides
3
f 293 | seiaginelle Utah spike- Selaginelia- RT(NV) | One collection On sandstons ledqe 4700 3
; Jeahensis noss eae from Washington near Pine lreek :n 1413 ™
‘ Flowers 0., UT: one from
: east Charlageon
I Mens., Clark Co. W
195 | s1lene ciokeyi Clokey Carvophyllaceas | T RT (WV} Known only from Among cocks st 11,150 July (a1
Hdieche. & Mag. s1isne Charleston Mens. ., timberline growing {1400 =}
y Zlark Co.. W ander Ribes
L montigenum
196 | 5. petersonii Red Canyon Caryophyllaceas | R *T U Garfisld & fron cos.. Pink Limestone 7000~ July~ Threatened
Maquire var. zatchfly UT: Zion National Pk Member of Wssatch 10.400" August by IRV
minor Hitche. Tormation on dare (2138~ ise .
5% Mag. gravelly clay & 1172 mi

sroding slopes

pine,
western bristle-
cone pine
communLties
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Table 3.2.2.8-1.

Rare and protected plant species in

study area (pg.

16 of 16).

the Nevada/Utah

NO* s < 5 3 ‘ KNOWN f 1
NO SPRCIES COMMON NAME FAMILY STATUS L SISTRIBUTION HABITAT ELEVATICN uz‘;ﬂ v mz’f’
197 | 5. scaposa Lobed-leaves Zaryophylla= T RC {NV) ‘ Nye Jo.. NV: SE Ranges from rocky 5000-9000" Hay-
Robinson var. s1lene lean | Oregon & Idano. sageprusn flats & 11528- Zuly
iobaca ditenc. stony basalt Ty
& Maqg. slopes to deep
Loam with pinyon-
luniper & sage-
orusn
193 | smeiowskia Holmqgren Brass.caceae E RCINV) Nye Co. (To.yabe lrevices 3f rocks 13,300~ July-
holmgrenii melowskia Nationai Farest, 'no associated 11,300 August
Roliins Toquima Pange) . species) in alpine | (3048-
tundra 3475 m}
199 | Sphaeraicea Jones or Malvaceae RT(NV) Beaver & Millard cos.,| Sevy dolomite, 390C-6500" Restricted
Caespliosa tufzed giobe RT(UT) UT & Nve Co., NV rocky calcareous 11535~ <0 lime-
M.E. Jones maliow tTolyabe Mtns. ' soil, mixed 1983 ) stones*
shrub. pinyon=- 120]
cunitper, and
Jrass community
200 | Sphaeromeria Zharleston Astaraceas £ RT (NVY clark ¢ NV, Timberline 10,200~ 134]
compacta \Halil) tansy Charleston Mtns, i1,200*
Holmgren
201 | 5. ruthiae Zion zansy Asteraceas RTUT Washingeon o, NPS) Navajo Sandstone 4800" August- c2cd
Holm., Schultze lion National Park, Pormation in (1464 m) September
and Lowrey crevices of canyon
walls in loosely
202 | Sereptanthus Fawtlower sicacaae T RY(NV) NV: Mono Qo.. CA Rocky slopes. Red 8000+8200; { June- {22}
oliganthus zwistflowar Fir Forest. July
Roll.
201 | Synehyris Charleston Scrophularia- £ RE [NV} Endeamic %0 Charleston Limestone cliffs. 2880~ June= W2, 313
renunculina xictentails Mens., Clark Co., NV. 3000 my August
Pennell
234 | Thelypodium Brassicaceas RC(NV) | Lincoln and Nye zos., 3andy soarl. May- o* (32, 14}
iaxiflorum NV and CO. Septesber
tAl-Shebaz)
05| I. ssgiccacum oval-isel Brassicacsae T RT(NW) | Sarfield & Iron Clay soils Hay~ Biennial
(Nutt.) Endl. thelypody RT(UT) | cos.. UT: White Tune or shorte-
var, ovali~ Pine Co.. NV lived per-
folium (Rydb.) snniai; .uhu}
Welsh & Reveal development
1% a threat
{200
206 Townsendia . Charleston Asteraceas T &TINV) | gndemic to Charleston | With Ponderosa 10,000° April- 133)
Jonesii (Beaman) ground-darsy Mene., Clark Co., NV. pine. June '
Reveal var
tumsiosa
Rausal
07| Trifolium Beatley five- Fabaceas 1 4 RC WV} Several locations volcanic outcrops. | 5800 April- 125,51 o
andersonis ieaf clover in Nye & Mineral flat rock areas § 11768 m} June
Iray var. co8., NV ranging along washes with
bestleyae north %o Douqlas black sage &
Gillett Co.. N PLAYOR-Juniper
074 7. a. var. Frisco clover Fabaceas Not E. slope of Frisco ROCKY QutCrops withi $500° Tune e (33
triscanum listed fanqe W. >f Milford, snadscale and bud-
in FR Iron Co., UT. saqe in scattersd
pinyon-juniper.
Pabaceas E RT (RV) western NV, Slopes and valleys |5000-7000' June~ {22]
Sierra Co,, CA sagebrush scrub: {1524~ July
tellow Pine Forest | 2134 m)
209 | viola purpures Limestone Violaceae T RT(NV) | Seaver Dam Ntns., Limestone outcrops |6850-9800" Ay (20]
Kellogg var. violet RT(UT! | washington Co., UT & cliffs, humus (2074~
charlegtonensis -and Charieston Mtns., | 3031, yellowpine 898 w!
(Baker & Clausen) Clark Co., NV. forest & mixed stn
Welsh & Reveal sheub communit’
2090 T Liliaceae ®T (UT) Grand. Kane & San Hanging gardens & 3700-6200" Auqust - At Lake
vaginatus (Rydb.) | deachcamus Juan cos., UT: may zanyon bottoas (1129~ September{ Powell
Saker & Clausen QCCUr in NV along seeps 1891 =3 120}

ox. Clokey Machr.

'Corresponds to legend on map showing known locations.
Iggeed on information from Federal Register lists, July i. 197% and June i6, 1976: Northern Nevada Native Plant Society (NNWPS) 1980 and wWeish & Thorne.

1979,

13%-1

Ig « Listed se candidate endangered 1n PR, 1976: T = listed as candidate threatened in FR, 1975: FE = Federally protected as endanqered DOI): FT =
Federally protacted as threatened (DOI); SE « State protecred as critically INevads
protected rare plant species: AE © RecOsmended Cor endangered 9tatus by authorities in Neveda or Utah; RT = Recommended for threatened scacus dy

suthorities in Nevsda or Utah; AC o Recosmanded as SPecies of Special concern by Authorities in Nevada or Utah: RD = Recommended to be delisted by
authorities in Nevads or utsh.

“wumbers refer to reference list.

Plants listed as "E" or "T" in status column were remocved from federsl candidate status effective Novesber, 1980.

prepared by the U.S. F. & W. 3. (MacBryde, Auqg. 1980},

3
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Table 3.2.2.8-2, Substrate types and rare plants that
often occur on them (Page 1 of 2).

Species which occur near thermal springs. seeps

Castillejas saisugincsa
Centaurium namophilum
Cymopterus basalticus
riogonum argophyllum

Species which occur in sandy washes and on flats—Mojave
Desert Region

Astragalus geverl var. triguetrus

A. nyensis

Penstemon fructiciformis var. amargosae
Phacelia anelsonii

Species which occur on sand dunes and deep sandy soils

Astragalus callithrix
4. lentiginosus var. micans
A. pseudiodanthus
Cymopterus ripleuyi

riogonum ammophilum
E. concinnum
Hellianthus deserticcolus
Penstemon arenarius
Thelypodium laxiIflorum

Species which occur on limestone, Sevy dolomite or gypsum
(valley floors)

e

Arabis shockleyi i
Asclepias eastwoodiana

Astragalus pterocarpus

A. uncialis

Coryphantha vivipara

Cryptantha compacta

Eriogonum eremicum

E. nummulare

E. rubricaule

Frasera gypsicola

Lepidium nanum

Phacelia parishii

Polygala subspinosa var. heterorhyncha
Sclerocactus polyancistrus

S. pubispinus

3514
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Table 3.2.2.8-2. Substrate types and rare plants that

often occur on them (Page 2 of 2).

Species which occur on outcrops. ridges an

[¢7
o
bt
I
th
L XY
n

Agave utahensis var. eborispina
Arctomecorn merriamil

Arenarlia stenomeres

Gilia riplieyi

Species known from bajadas of limestone mountains, with
sagebrush, pinyvon pines or junipers

Astragalus calycosus var. monophyllidius
A. convallarius var. finitimus

A. oophorus var. lonchocalyx

Coryphanctha vivipara var. rosea
Cryptantha hcffmanii

C. ZInterrupta

Eriogonum darrovii

E. nummulare

Hulsea vestita var. Ilnvoensis

Lupinus holmgrenanus

Species known from Sevy dolomite in pinvon-juniper woodland

(Pine,

Hamlin, Wah Wah Valleyvs)

Cryptantha compacta
Eriogonum eremicum

E. natum
Penstemon concinnus
P. nanus

Sphaeralcea caespitosa

Species which occur in mountainous areas

Astragalus lentiginosus var. latus
Eriogonum natum

Frasera pahutensis

Gilia nyensis

Lewisia maguirei

Lomatium ravenii

3514
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THE CLOKEY PINCUSHION CACTUS
{Coryphantha cicipara var. rosea)
OCCURS WITH BLACK SAGEBRUSH
ON SHALLOW, WELL DRAINED
SOILS. THE SPECIES IS THREAT
ENED BY COLLECTORS.

2035 A
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NUMBER

SPECIES

Agave utabensis var shonspima
Angelica scabrida

Antennaria arcuata

1 soficeps

Aruhus dispar

Arctomecon californica

A bum:hs

A merviamiu

Arenana Ringt var rosea

A \denomeres

Salepads castwooduns
Wtragaluy arqualts

afvordensis

A ampullarius

A beatievae

A calfithrix

A calycosus var maonopbyllidius
1 convallares var. finitimus
4

-

. funerus
_geveri var. triquetrus
lancearius
lentiginosus var latus
1 var. micans
I var sesquimetralis
L var. ursinus
‘limnocharis
maohavensis var hemigyrus
musimonum

. perianus
. vophorus var. clokeyanus
. a. var. lenchocdlyx

. phoenix

porrectus
pseudiodanthus
plerocarpus

1. robbinsii var. occidentalis

]

1

1

]

t

{

]

4

]

A, nyensis

4
A
4
4
4
4
4
A4, serenni var. sordescens
4. solisarius
. striatiflorus

A. repnrodes var. etrylobus
1. toquimanus

A, uncialis

Catochortus striatus

¢ sp fAsh Meadows)
Camissonia megalantha
. nevadensis

Casiieja parvula

¢, salsuginosa
Centaurium namophilum
Cirsium clakeyi
Cordylanthus tecopensis
Corvphantha vivpara var. rosea
Crypranthe compacia
C. hoffmanni

(. insolita

C ingerrupta

¢ sumulosa

Cuscuta warneri

kS

[ . basalticus
87 Cymaopterus coulteri
68 C minimus
9 O nivalis
7" C goodrichii
72 alea kingii
73 Iwaha arida
Mg

81

RARE PLANTS
LEGEND

0. asperella vac. zionis

D). asterophora varasieraphora
D. crassifolia var.nevadensis

D. jaegen

. peucifructa

D. sobolifera

D. sphaeroides var. cusichii

D. stencdaba var. ramosa

D. subalpina

Fohinocereus engelmannii var. purpureus
Flodea nevadensis

Fnceliopsis nudicaulis var. corrugata
Epilobium nevadense

Erigeron latus

& avinus

E. proselyiicus

E. religiosus

F. unciglis var. conjugans
Eriogonum ammophilum

" anemophifum

- argophyilum

* beatleyay

hifurcaium

corymbosum var. matihewsiae
" darrovii

. eremicum

E. holmgrenii

£ jamesii vac. rupicole

E. lemmanii

E. lobbii var robustius

E. natum

E. mummulare

E. ostlundii

E. panguicense var. alpestre

E. rubricaule

E. thompsonae var_ albiflorum
E. viscidulum

E. zion var. zionis

Forsellesia pungens

Frasera gypsicola

F. pahuiensis

Fraxinus cuspidata var. macropetala
Galium hilendiae ssp. kingstonense
Geranium (oquimense

Gilia nyensis

G. ripleyi

Grindelia fraxinn-pratensis
Hachelia ophiobia

M. alpinus

H waisoni

Helianshus deserticolus
teuchera auranii
Hymenapappus filifolius var. 1omeniosus
Ivesia cryproceulis

1. eremica

lathyrus hitchcockianus
Lepidium nanum

l. ostlen

Lesquerella hitchcackit

1ewisia maguirei

{ omatium ravenii

Lupinus jonesii

1.. malacophyilus

{.. montigenus

e RN

Mociraeranthera grindelioides var depresss

M. leucanthemifolia

3-116

Mentzelia leucophytie
Mertenswa totyabensis
Mimulus wdsboensu
Mirabilis pudica
Opuntia puicbells
O whipples vat multigenculats
Oryctes nevadensis
Oxytheca watsontt
Pediocactus silent
Prnstemon arenanus
P bicolor spp bicolor
Pb spp. roseus
P concimnus
P fmnriscrpcnnpllu
P fruticiformis spp amargosae
P bumilis var. abtusifolius
P hechii
nanus
pabutensts
procerus var modestus
pudicus
rubicundus
thompsontae spp. MCREN
thurben var. anestius
tidestromu
wardn
sp (Deep Creek Mins )
Pentylc megalocepbala var imtricata
Peteria thompsonae
Phacelia anelson
P argillaceae
P beatieyae
P. cepbatotes
P glubem'ma
P. imconspicua
P. parishit
Phlox gladiformis
Polygala subspinosa var. beterarbyncha
Primula capillaris
P. nevadensis
Ronppa subumbellata
Safvia funerea
Sclerocactus polyancistrus
S. £ubis inus
Selaginella utabensis
Silene clokeyi
S. petersonis var. minor
S. scaposa var. lobata
Smelowskia bolm;nnia’
Sphaeralcea caespitosa
Sphaeromeria compacta
S. ruthiae
Streptantbus oligantbus
Synshyrs:

NwwwEeRwRNTH®

is ranunculine

belypodium laxiflorum
T. sagittatum var. ovalifols
Townsendia fonesii var. (umulost
Trifolium endersowii 30D benticyar
T. a. var. friscenum
T. lemmonii
Vioks purpwres vet. cheriestonensis
Cymopterus newberryn
d et =

Heplopepps ebberam
Polrwmonium nevadensse

TR






_— v v
e pres W‘
o . - o « [PROVO
; 13 UTAH
{ a 141
WHITE PINE
196 -
83 ... 1
487
| 5 .
O
’ 8
-/ ¢ ‘ '
]
]
o
\ W
X sl
N
LN g
s
20y
. RE
e, A Jde
¢
) 33 7 :
NCEE B
., |
79y \9PUTE
[} 53 53
BEAVER
48
:. 201 ""L
a f
) ] \ ‘A, 121 ©
L] | A4
190 "
0 18 . GARFELD|
I .
3 . / 184 a9
. 203 S! o |,
68. a2 Pet; -
89 1 . .84
A 1ENTE 2 oWy 109 R
\ 176*
X e 204 a2 x "k LONG VALLEY XT.
'Bo4
. LEGEND
A bhate A SUITABILITY AREAS
m
7 - 1 1784 176 17g¢ HYDROLOGIC SUBUNITS
. 150° 176 9 9
b ar a OB SUITABILITY AREAS
s0. s r
1 - 1 of 1. (7] o 31 72 1425-E-2
24 "y ~
- 1 1 32
] 10 \< 8. =
32 _NfVar -
W | 22 o o10 ¢° £
T 3fpe, 9 7Y - :
Pl 37
o Pl Figure .'.3.2.2.8-'1. wre plants
15 . o m in the Nevada/Utah
14 study area.
145 &l1! g g
i’ . - “ e o PECN
-







LEGEND
DAA SUITABILITY AREAS

HYDROLOGIC SUBUNITS

OB SUITABILITY AREAS

Figu 1.2.2.8-2.,
Dist tic of threatenced
and langered wildlife
spoece in the Nevada/
Utah dy ea.
3222-0




Table 3.2.2.8-3.

Summary of the legal status of protected and recom-
mended protected fish in the Nevada/Utah study area.

PRESENT RECOMMENDED
CLASSIFICATION CLASSIFICATION MAP
TOMMON NAME SCIENTIFIC NAME ] SYMBCL
FEDERAL 'STATE CEACON et al. HARDY | HARDY
(1379 (1980a} | (1980bt
1 ;
| |
Killitishes (Cyprinodontidae) : | !
B ]
Ash Meadows Amargosa Pupfisn Cyprinodon nevadens:s mionectes LT T . A
Devil's Hole Pupfish C. diabolis E E E H
Warm Springs Amargosa Pupfish C. nevadensis pectoraiis E ! T E ! G
Pahrump Killifish Empetrichthys latos latos £ T E . N
Rarlroad Vailey Springfisn Crenichthys nevadae T sC ! E
Preston White River Springfish J. bairley: albivallis i T ! sC/T .02
Mormon White Aiver 3Springfish C. b. thermophilus T T ’ sC/T L 2
Hiko White River Sprangfisn C. b. grandis T b ! sC/T L. la
White River Springfish . b. baileya LT T ; € L, 3
Moapa Whice River Springfish C. b. moapas rer T ‘l sC ) L, b
. i
! ! :
\linnows (Cyprinidae) [ ‘
' ( .
Ash Meadows Speckled Dace Rhinichthys osculus nevadensis | E 1 T/E l <
independence Valley Speckled R. 0. .ethoporus 1 E f ! S
dace : { I
Clover Valley Speckled Dace R. o. oligoporus £ ‘ !
Moapa Speckled Dace R. o. moapae T | T/8C ! %
White Raver Speckled Dace R. ¢c. velifer T/E ! e}
Moapa Dace ¥Moapa coriacea E T E ' 2
Figh Creek Spring Tui Chub ji1la bicolor euchila E ‘[ E/T | 13
Independence vValley Tui Chub 3. b. i1solata T : T/E i il
Newark Valley Tui Chub 3. b. newarkensis SC l[ sc/r 8
Lahontan Tui Chub G. b. obesa . sC iT/E 3
Pahranagat Roundtail Chub G. robusta jordanm: £ B £ . ; L
Virgin River Roundtail Chub G. r. semipuda iosct £ [ ! s
Least Chub fotichthys phlegethoms b T : 2
White River Spinedace Lepidomeda albivalis e T I 1 iE ki
Virgain Spinedace L. mollispinis moilispinis . i T | R
Big Spring Spinedace L. m. pratensis ! 4 ! I
wWoundfin Plagopterus argentissimus E ioT. B £ e ; T
Relict Dace Relictus solitarius | T sC I T/SC | <
; ; H
! T
Suckers (Catostomidae) ;
White River Desert Sucker Catoscamus clarki intarmedius T T sC/T I E K
June Sucker C. liorus El Elo ! 14
Zui-us . cujus E E E 1 J ]
|
Trout (Salmonidae) } !
Lanontan Cutthroat Trout Salmo clarkl henshaw: T T i e
LUtan/Snake Valley Cutthroat 5. c. utah € T | r
Trout i
Humboldt/Lahontan Cutthroat S. c. ssp. sC | 17
Trout
! |
Sculpin (Cottidae) | !
1
Ctah Lake Sculpin Cottus echinatus E 16
’
t
‘'jeah state protected. 72061

SC = 3pecial Concezn
T = Threataned
£ = gndangered
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LEGEND
PROTECTED FISH SPECIES FOR NEVADA
AND

UTAH
ASH MEADOWS AMARGOSA PUPFISH
curur
RELICT DACE

RAILROAD VALLEY SPRINGFISH
UTAH OR SNAKE VALLEY CUTTHROAT TROUT
WARM SPRINGS AMARGOSA PUPFISH*®
DEVIL'S HOLE PUPFISH®

BHG SPRING SPINEDACE

WHITE RIVER SPINEDACE

WHITE RIVER DESER] SUCKER
WHITE RIVER SPRINGFISH
PAHRANAGAT ROUNDTAIL CHUB®
PAHRUMP KILLIFISH®

MOAPA DACE *

LAHONTAN CUTTHROAT TROUT®
VIRGIN SPINEDACE

VIRGIN RIVER ROUNDTAIL CHUB
WOUNDFIN®

LEAST CHUB

* Federally protected

RECOMMENDED PROTECTED FISH SPECIES
FOR NEVADA AND UTAH
PRESTON WHITE RIVER SPRINGFISH
MORMON WHITE RIVER SPRINGFISH
WHITE RIVER SPRINGFISH
HIKO WHITE RIVER SPRINGFISH
MOAPA WHITE RIVER SPRINGFISH
ASH MEADOWS SPECKLED DACE
INDEPENDENCE VALLEY SPECKLED DACE
CLOVER VALLEY SPECKLED DACE
MOAPA SPECKLED DACE
NEWARK VALLEY TUI CHUB
LAHONTAN TUI CHUB
10 ALVORD CHUB
11 INDEPENDENCE VALLEY CHUB
12 SHELDON TU! CHUB
13 FISH CREEK SPRINGS TUI CHUB
14 JUNE SUCKER
16 UTAH LAKE SCULPIN
12 HUMBOLDY LAHONTAN CUTTHROAT TROUT
18 WHITE RIVER SPECKLED DACE
(F) UTAH ORSNAKE VALLEY
CUTTHROAT TROUT
(R) VIRGIN SPINEDACE

D—ABIVOZETrX-—~IOTMODD

cavonaBPoun-

RECOMMENDED PROTECTED INVERTEBRATES
MOLLUSCS

OVERTON ASSIMINEA

MOAPA VALLEY TURBAN

ASH MEADOWS TURBAN

PAHRANAGAT VALLEY TURBAN

HOT CREEK TURBAN

STEPTOE TURBAN

WHITE RIVER VALLEY FONTELICELLA

RUBY VALLEY FONTELICELLA

CURRENT FONTELICELLA

DUCKWATER FONTELICELLA

RED ROCK FONTELICELLA

WHITE RIVER VALLEY HYDROBID

DUCKWATER SNAIL

CORN CREEK SNAIL

ASH MEADOWS TRYONIA

MOAPA TRYONIA

ZION CANYON PHYSA

RUSSELL'S SNAIL

DIPTERANS

13- X

ERPUEO2BIIYIANRIIEN

INSECTS

37 VIRGIN RIVER NET WINGED MIDGE
HEMIPTERANS

38 ASH SPRINGS CREFPING WATER BUG
3@ MOAPA CREEPING WATER BUG
PLECOPTERANS

40 GIANT STONEFLY NYMPH
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Figure 3.2.2.8-3. Protected fish species in the
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Table 3.2.2.8-4.

Summary of the recommended protected
invertebrates in the Nevada/Utah study area.

COMMOX NAME SCIENTIFIC NaME i Hor MRT
seTas ‘ Loer SYMEZL
]

Mollusca-Gastropods
Bulimidae 1

Moapa Valley Turbar “Fiuminccla" avernalis T M

Asr. Meadows Turoar. "F." eruthropoms £ ol

Panraragat Valley Turpar. "F." merriami T jovs

Hot Creek Turbar “F." . st. E ey

Steptoe Turbar. "F." nevadensis TE 24
Assimeidae

Qvertor. agsimines Assiminea I.. Sp. E Y
hydrobiidae

White River Valley Fontelicella Fontelicella r. sr. E P

Ruoy Valley Fontelicella F. n. Sk. TE 2¢

Current Fontelicella F. rn. sgp. T'E o7

Duckwater Fontelaicella F. rn. sz. T'E 2€

Red kock Fontelicellia F. n. sg. T'E le

Wnite River Valley Hydrobiié N. gen., n. sg. £ 3"

Duckwater Snail N. gern., n. st. T'E 32

Corr. Creek Snail N. gern., L. sp. TE 32

Ast. Meadows Tryonia Truyonis n. sg. |4 3z

Moapa Tryonia T. ciathrata T/E kS
Pnysidae

Zior. Canyor. Physa Phusa zioni 3 3t
Lymnaeidae

Russeil‘'s Snail Lumnaea pilsbryi TE 3¢
Insects
Dipterans (Blepharoceridae

Virgir River Net-winged Midge Blepharicere zioni TL 3"
Hemipterans (Naucoridae)

Ash Springs Creeping Water Bug Felocoris shoshone T/E 3&

Moapa Creering Water Bug Usingerina moapensis T/E 3o
Plecopterans (?)

Giant Stonefly Nymph N. gen., n. sp. T/E 4
I = Novum or new 35186

Sp. = Species
gen. = Genus




Natural Environment

of these species evolved as a result of isolation caused by drying of Pleistocene
lakes (10,000-20,000 years ago), forming widely spaced small springs and streams.

Wilderness and Significant Natural Areas (3.2.2.9)
Wilderpess (3.2.2.9.1)

No designated wilderness areas are in the study area. Jarbidge in the
Humboldt National Forest in northeastern Nevada, and Lone Peak in the Unita and
Wasatch National Forest in central Utah, are located 150 and 65 mi, respectively,
from the nearest project feature. Portions of the proposed deployment area are

undergoing review for wilderness characteristics (Figure 3.2.2.9-1).

Significant Natural Areas (3.2.2.9.2)

Significant natural areas in the proposed siting region include over 70
proposed/designated natural landmarks, seven national wildlife refuges/ranges, four
proposed unique and nationally significant wildlife ecosystems, four national
parks/monuments, and nine state wildlife management areas (Figure 3.2.2.9-2).
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THE DWARF BEARD-TONGUE (Penstemon nanus)
OCCURS ON GRAVELLY SOIL WITH BLACK
SAGEBRUSH, JUNIPER, AND RABBITBRUSH.
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SIGNIFICANT NATURAL AREAS

LEGEND
1 NATIONAL PARK/MONUMENT
NATIONAL WILDLIFE REFUGE/RANGE
UNIQUE AND NATIONALLY SIGNIFICANT
WLDLIFE ECOSYSTEM
NATURAL LANDMARK
NATURAL AREA
STATE WILDLIFE MANAGEMENT AREA
7 STATE PARK

{"y APPROXMATE BOUNDARY

——— AREAS PROPOSED FOR
GREAT BASIN NATIONAL PARK

é@ EXTENDED GEOTECHNICALLY
SUITABLE AREAS

@ N

o 0 &
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Human Environment

HUMAN ENVIRONMENT (3.2.3)

The designated Nevada/Utah region of influence (ROI) is shown in Figure
3.2.3-1. It includes the Nevada counties of Clark, Eureka, Lincoln, Nye, Washoe,
and White Pine, and the Utah counties of Beaver, Iron, Juab, Millard, Salt Lake,
Utah, and Washington. Geographic areas analyzed other than the ROI include areas
of analysis (AOA) and potential base site locations. For most impacts analyzed the
AOAs are synonymous with city and county boundaries. For those attributes which
logically cannot be geographically evaluated at the county level (e.g., air quality),
the AOA is explicitly defined when baseline data is presented.

Employment (3.2.3.1)

The size of the employed and the unemployed labor force and the unemploy-
ment rate are significant measures of the study area economy, since they reflect
the labor supply from which project-generated direct and indirect job demands can
be filled. Total unemployment is a significant measure of the affected environment,
for it is a measure of the region's unused labor pool. In this respect, it is notable
that many of the counties in the Nevada/Utah study area have very small
unemployed labor pools.

Of the total unemployed in 1977, 9 of the 12 counties had unemployed "pools"
of substantially less than 1,000 persons. The other three countes -- Clark, Salt
Lake, and Utah counties -- have the bulk of the employed and the unemployed. ¢
Substantial construction labor requirements, in the majority, could only be met
through large-scale labor importation.

Unemployed-labor pools may understate labor force availability in cases where
people are employed part-time but would prefer full employment, and hidden
unemployment, where people are not in the civilian labor force (CLF), but might be
if suitable jobs became available. However, total unemployment is used as the labor
supply variable, since accounting for underemployment and hidden unemployment
would be highly speculative. Moreover, for the rural counties, population totals are
so modest that no substantial augmentation of supply could be met except by labor
importation, whether transient or permanent.

As shown in Table 3.2.3,1-1, the civilian labor force in Nevada has grown
rapidly -- 6.4 percent per annum from 1970 to 1977. Unemployment rates were
relatively low in 1977 throughout most of Nevada. The Las Vegas and Reno
Standard Metropolitan Statistical Areas (SMSAs) -- Clark and Washoe counties,
respectively--accounted for 82.2 percent of the state's unemployed in 1977 and 82.0
percent of the civilian labor force. The combination of Carson City (the state
capital), Clark, Douglas, and Washoe counties (the tourism centers of Las Vegas,
Tahoe South Shore, and Reno), accounted for 88.4 percent of Nevada's 1977 civilian
labor force and 90.8 percent of the unemployed in 1977.

Within Utah, unemployment increased from about 17,000 to 25,000 in the
1970-1977 period (Table 3.2.3.1-2). This growth rate of 5.7 percent was
accompanied by a 4.4 percent growth rate in the CLF. The unemployment rates for
the Utah portion of the ROI are greater than those for Utah. Three counties--Salt
Lake, Utah, and Weber--account for 83.8 percent of the civilian labor force. In
terms of unemployment, these three counties account for a total of 85.6 percent of
the study area's unemployed.
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Table 3.2.3 1-1. Nevada civilian labor force, by place
of residence.
Smm | oweomne | OO
COUNTY GROWTH GROWTH
1977 RATE 1977 RATE 197¢ 1977
1970-77 1970-77
Carson City 14,450 12.1 1,530 22.6 5.7 10.6
Churchill 4,830 4.4 360 13.2 7.1 7.5
Clark 174,200 6.3 14,100 13.2 5.2 8.1
Douglass 6,420 9.5 450 7.9 7.7 7.0
Elko 8,620 5.4 400 5.5 4.6 4.6
Esmeralda 200 -1.4 10 -2.6 5.4 5.8
Eureka 560 3.4 20 100.0 0 3.8
Humboldt 3,890 5.2 190 15.1 2.6 4.9
Lander 1,540 5.6 80 22.8 1.8 g.1
Lincoln 1,350 5.5 80 15.6 3.1 5.8
Lyon 3,670 2.3 320 15.6 3.7 8.7
Mineral 2,660 -1.2 160 11.4 2.6 5.9
Nye 1,920 -3.5 100 5.4 2.8 5.1
Pershing 1,360 2.9 80 6.6 4.6 5.9
Storey 680 8.9 50 39.0 1.3 7.6
washoe 90,500 7.0 4,800 4.6 6.2 5.3
White Pine 3,860 -0.4 300 11.2 3.6 7.8
Total State 323,000 6.4 23,000 10.7 5.4 7.2
U.Ss. 97,401,000 2.4 6,855,000 7.7 4.9 7.0
-

*By place of residence

Sources:

Security,

U.S5. Dept. of Commerce 1978a; Nevada
1979,

Dept. of Economic




Table 3.2.3.1-2. Utah civilian labor force, by
place of residence.

T |
[ i CIVILIAN NEMPLOYMENT UNEMPLOYMENT
! LABOR FORCE | RATE
-~ 2 s {
‘ SOUNTY ! GROWTH SROWTH !
: ' 1977 RATE 1977 RATE 1970 1977 |
; | 1970-1977 1970-1977
Beaver ? 1,370 3.7 130 19.2 2.6 1 v {
Davis { 43,952 3.7 1,967 4.3 4.3 P 45 '
i Iron 5,780 5.1 420 10.3 1.4 §.2 |
| Suab 2,080 2.8 150 8.3 1 5.7 T2 !
Millard 3,180 2.5 150 -0.7 5.9 a7
Salt Lake 255,410 5.1 13,350 7.1 4.6 3.2 |
Tooele 3,490 0.7 430 4.2 4.2 5.1 E
! Utah 70,040 5.4 3,520 1.l 3.7 5.0
} Washington 7,320 7.1 370 6.1 5.4 3.1
! weper 57,260 1.7 4,650 6.2 6.3 3.1
Study Area Total 156,382 4.4 25,137 5.7 5.1 5.5
Jtah State Total 551,900 4.7 29,500 5.2 5.2 3.3
United States Total 97,401,000 2.4 6,855,000 7.7 4.9 7.0 Aj
T6~1 '

ZBy place of Residence.

Source: (tah Department of Employment Security, 1977; U.S. Department of Commerce. 1%978a.
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In Nevada, the five counties that comprise that state's portion of the ROI
accounted for 56.8 percent of the state's CLF in 1978. In Utah, ROI counties of
Beaver, Iron, Juab, Millard, Salt Lake, Utah, and Washington represented 76.0
percent of total state CLF in the same year. In all cases except White Pine and Nye
counties, ROI counties had CLF growth rates well above that for the U.S. as a whole
over the 1970-1977 period. In contrast, ROI counties had much smaller growth in
unemployment than the U.S., but greater than comparable rates for Nevada and
Utah as a whole.

Nevada and Utah economic characteristics relative to the national average are
shown in Table 3.2.3.1-3. In general, sectoral shares in the Utah state economy are
more similar to the national average than those of Nevada. Services sector shares :
in Nevada are primarily responsible for this dissimilarity. Gaming and other tourist- i
related activities alone account for over 28 percent of total employment in the
state of Nevada. Other significant differences between Nevada and national shares
are in the agriculture sector, with one-third the national average, and manu-
facturing, with about one-fourth of the national average.

Although employment shares in mining are well below the national average,
mining earnings shares are equal to the national average in Nevada, and over five
times the national average in Utah. Utah has two-thirds the national average in
manufacturing employment share and about one and one-half the national average in
construction shares,

On the whole, the nation's employment rate has grown only half as fast as
Utah's, and one-third as fast as that of Nevada. Leading growth sectors in both
states are construction and manufacturing. Nevada construction employment has
grown 5.7 times as fast as the nation as a whole,

Nevada

Selected characteristics of the Nevada economy are shown in Table 3.2.3.1-4,
where the share of total employment is shown by county and economic sector. The
dominance of Carson City, Clark, Douglas, and Washoe is evident in their accounting
for almost 90 percent of total state employment in 1977. The total is only about 0.4
percent of the U.S. total, although, as shown in Table 3.2.3.1-5, Nevada employment
is growing much faster than in the United States as a whole. This high rate of
growth was a function of high growth rates in several of the larger counties--Clark
(the Las Vegas SMSA), Carson City, the state capital, Washoe (the Reno SMSA) and
Douglas, locale of the Tahoe South Shore entertainment center. Within the ROI,
however, Nye County had a large negative growth rate, while Eureka, Lincoln, and
White Pine had growth rates lower than Nevada as a whole.

Agriculture has not been important in Nevada, since it provided only 1.4
percent of the jobs in 1977. Within the state, counties with employment shares of at
least 10 percent in agriculture included Churchill, Esmeralda, Eureka, Humboldt,
Lander, Lincoln, Lyon, and Pershing. Growth in agriculture has been modest, with
an annual average growth rate of only 1.0 percent over the 1967-1977 period. Four
counties (Nye, Carson City, Storey, and Washoe) had negative growth in agricultural
employment and six had rates of growth below the state average. The county with
the most rapid growth of agricultural employment--White Pine--is under considera-
tion for M-X facilities and is slated for the White Pine Power Plant.
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Table 3.2.3.1-3. Selected economic character-
istics of the Nevada/Utah
region and the United States.

. i j
I pees . Grere sesmp
- ! HEVALA I TAL TATES
. b —
! '
Employment ; { \
- . “ e ! 4r 338 l 2 . i - 3 -
TitaL, 1P i 3r 438 | T34 N B
I !
I
Employment Jrowtn Rate | T
, } i
E N i 3 i XY
. |
T —
Secrorial implovment 1
growth Rates, 1967-77 1 !
: i :
® Airizuiture !
1
oA - ‘ E
| j
1
: | .
® Minins i ; '
! ‘
3nare i 2.3 2.TR l v iR
|
Iroweh Face | ALY | TR 1
| ! |
® onstriction ! | i
i .
Fhare , 5.73% 1.3% i FIEY
jroweh Race ! 3.0% EIEXY } RN
I
- i
e Manulacturing :
1 i
i {
Ihare ) R Y ; ol i .
3roweh Rane i EREY H f .
| |
e Zeroicas I
ihare ; T P Tl
i -
owen Rate | R -.3% 3
e overnmen:z :
share t 1343 d PR S
i
irewrh zate { .24 RN | SL 3
. | ]
Unemplovment k 1
e ) \ ! [
! s i R
sumper Y Tnemolovea AT i 10,0800 ; 4,083,000
: 1
Parcent f Lapor force | 3. i L ‘ PORRT
| :
' ;
P I
NE]
| l
Nimper of Unamoioved { ARSI NPT = RS N
j i ;
Farcent ¢ Labor force | RN ! Lo i Y
! ! ,
TreatnoLn Unemt mart :
P R R
— e - e . . J—
Earnings (1977 :
TomAl 2arnipas TN IR LN Pl Tl L Ale O
] '
Far Japlta Income PR 2] SR ! b

‘8 zlace 3 ~ork.

dcurte:  4OR 3ciencee, Juuy 1087, and Iuradu oF Sesnomic dnas c3is. Sertl Lot

3-136




‘oLol T1ady ‘onxsuwwo) jo t3deg  :wdanos

P33sTT JON = “T°N

S10100s OoTwWouode Jofew Aq axeys juadoiad pue juswiordwd [BIOL

1-wuu
< vl vl (R4 up 80 v vL8°8Y8°L6 | S91eIS palrun
voult [RFRY vy LS (A1 v 1 [N} ¢ S6v’8re a3e3s 1P3I0L
e voci (2 () Ll s 11 256°¢€ BUTd 23TymM
<l LTt 0L oL [ €U 6 LT vsZLe SOYSeM
Lt 'R ve «y () TN 1o 60S Aazo3s
el (h 17t 8°0 (a) [ ¥4 [0 £0E°1 burysiad
(RS Y by WU 1 v o1 "¢ 91 199°s aly
Y s Ul 1) (4 9°0 71 Lo [ 11384 113Ut
¥t vL 9 Y EXE v sl ¢ut 0t LTe‘e uodq
[ () () () vzl (AR €U €121 uroouy]
| Lt () (a) 86t 0ot v o 1251 xapuen
6 ul Lyl L'y [ (1) vl 11 SU6'€ 3Ip1oqunH
y e ({43 (1) (|) L €6 UL [ 0z9 e)yaIng
vt TN “I'N () (d) 0yl 1o 89t epleisusy
|4 (94 L'y (7% [k 66 vt 00g'y ox1a
[N v 8y (Y [ (@ 1°2 8'¢ S9L eI ssetbnog
wil vy Ut 9°g () [ 1°€s 861°681 X1e1d
v (XA 62 L (a) et S*1 1€1°s TTTY2I04D
Ly [RFA PR [AT) 70 Zu [ [SE 8841 £41D uosae)
() (v) (¢) (%) (%) (%) LNANAQTdWA
A4S AdVHS AdVHS 4NYHS JYVYHS 34VHS 4LVLS TTYIOL sz&“mm“wzm ALNDOL
LEAWNG D O SO LALES ALV ANNYW NOILOMLSNOD UNINIW YLD 1OV 40 1NAD¥3d
*21.6T ‘BPBASBN UT S3TIUNOD JOF

‘P-1°€°2°€ 919eL

3-139

s TR ke e Ny b




- e g =

TLUUL wAuSU oL AQ plelyils Lo e tp Jo dogunu obIv] Ju DLNROseY JYNOR UL ujvd

UGt jeulaajul

wivl

lrady Va8 foudtos

“

“ugol faeles pue sbem ] UbYy Suaj tn,

“94el mulib [RLUUE obbloay = Y

[Ci4Uopl JUoe JO <dhusu]losip ploAr O} Umoys jou Tt»

1-¢9u
T T T

(SuOTT1TW)

e'¢ | 8¢9 porl ot Ll cer frol oot s'el ] 91 ] ee €t ot w 9° z-lew 9 | L1 8'Le 5°28 18308
‘STl

ejo,
&G [eeu'vy | 1S e | Loe festfuct | routbe], et vET et 61L°9 [,0%6 [Lis“el | pOT’E el teetvfooste | ott |ebetv i s1ev] L5 | sevieve | 922002 Awwmwm
. ot . . . . . i . . B . e ., . , B . . N 18300
9 Jers e Y ola'oe | eos Jivr e | wistev| o8 1eo’s f vey't | orutfere ot | et ¢ ef toz | s98 rr ezt veo’ 1] 87 [ S9T'wel| oL el vorbey

. , ol - . . . . auld
[ 20 TN T 929 Lo ] 2oy uup () | 62 W) (ay ) L9 W) | oty ) 1°6 | eot (%1} z1 | zse'¢ (23444 s314m
u't {66¢ (444 (j (7] U6 () [ v () 8- i 24 () () {86 [V B °T4 [ 7% 4 F40 B IRV B0 | ST’ burysied
vittleye e }oooe (1) () wse'L | vr9] v tZ ) loy (w v E oLt R4 ETA €z vov-| 199 6le’'s AN
S C-lgee’t Juset 9 | iew vyt (C1] 81} [CH] s s1f65 vt g et-f 9t €y 80 |6t 9t S I-] $45°2 996°2 1erduTW
vy |uvy Lyt ) tuy ut “n (1) (uy [C)} (a) W 1ev 141 vo vl 991 9p1 st | €ne1 294 ) CRU S
#'t luec vue PRI Ay ot () (G} o (aj Q) ) W) | osuy W 172 [est £21 pie ] 1281 9801 sopue]
0 B FX 92 ury [ E2Y] sb¥ (W 1 vei fu) 9y teetl 19 (wy W)y | vse ve Jbss ouy ST | S06‘¢ 8p0°€ aproqung
0°b st 16 (y n () [T ) 8] ) | (n @ {e°¢ e $61 vou [ e2t ozt [ 28 B I 174+ 134 eyaing
£°9 e {3 o (u) Wy lou () ta) () () (O ) (g) Lz |es sv s 1 | B9t H1€ epreiswsy
[N 2N 1SR | [ 19 B8 G I 1 YA [T G IR I 2 (4} £°6 Jstt voz 6°6 ove 6 6'u fbid s5¢ €°¢ fove'sg L20'9 oxl3
L6 Jvet'ct | 1198l f £ow J2us'uL Jr20T0p] £ | Les’s | 19%'L | 1TuljoszioT | 016t | La) @y | ove g v jzie 68t 979 | 861°581] 156°'L6 q1e1d
6°C 1pyt'z 'y e ey ult 9y} 16l 94 Lo e (491 (4) [ P Y] 670 | vuL b9 L'e | 1et's ace’e 1Iy210yy
v Leet el | v Leol L961 v Lot Lyl v Lol L961 v Lol | tyel v LL6T | (96T Vv L6t £961
ALNIO
LNAWNA NGO Sdokhey ONTUOLIVI (NI NOLLONYLSNOY OUNINIH SHOLTIOIEOY INLOL
. - [ £ - - . -
LLBT-L96T ‘sS@13unod ®aJ® Apnis ‘103109s Aq Yimoad juswhioidwo epeRASN G-T1°'€°2°€ a1qel

3-140




Human Environment

Mining accounted for 1.2 percent of the state'’s jobs in 1977. Eureka, Lander,
Lincoln, Lyon, Nye, and White Pine had employment shares of 10 percent or more.
However, data were not available for a number of other counties because of
disclosure rules. Mining grew statewide at an annual growth rate of 2.2 percent,
below that for the United States. Within the ROI, mining employment was well
above the average growth rate in Lincoln and Nye counties.

Construction had a larger share of the state's employed labor force --
5.7 percent -- and was greater than the national average of #.0 percent in 1977,
Over the 1967-1977 period, though, high rates of growth in construction employment
were observed in Clark, Elko, Mineral, Carson City, NDouglas, and Washoe counties.
In general, high rates were characteristic of the more urban areas with lower
increases in the more rural counties.

Manufacturing employment grew at a rapid rate over the 1967-1977 period,
but it accounted for only 4.3 percent of the total in 1977 (Table 3.2.3.1-5). The
nation's percent share of manufacturing--20.1 percent of total employment--
indicates that in this respect, Nevada is atypical. While disclosure rules have
limited available data, it is clear that wide differences exist in growth of
manufacturing across the counties. Over [967-1977, average annual growth equalled
4.3 for Clark, 26.9 percent for Carson City, 18 percent in Douglas, and 11.8 percent
in Washoe counties, for example, while the state figure over this same period was
about 9 percent.

Services grew at the same rate as total employment in Nevada, 5.7 percent
per annum over the 1967-1977 period, and this sector clearly dominates state
employment (37.1 percent in 1977). The chief contributors were the counties of
Clark, Douglas, and Washoe, since the hotels, motels, gaming, entertainment, and
related services are concentrated there. These three counties had a service industry
growth more rapid than the state as a whole, 6.7 percent per annum for Clark (Las
Vegas), 6.2 percent for Douglas, and 6.6 percent for Washoe (Reno) over the 1967-
1977 period.

In the governinent sector, Nevada's 18.4 percent share of the total was almost
the same as that for the nation. The variation from county to county is quite large,
however, for example, 5.5 percent in Douglas as opposed to 60.2 percent in Mineral
County. Government was the major job source in Lincoln and White Pine counties.
The government sector has exhibited an average annual growth of 5.2 percent over
1967-1977 -- more than twice that of the United States. Above average growth
rates were recorded for Clark and Nye counties.

Utah

Of Utah's total employed work force in 1977, 60.2 percent were working in
Salt Lake and Utah counties--two of the seven counties in that state comprising the
region of influence (see Table 3.2.3.1-6). The remaining five counties, however--
Juab, Beaver, Millard, Iron, and Washington--were much smaller contributors to
total state employment; their 1977 share equalled only 3.7 percent of the Utah
total. Utah had an employment growth rate of 3.5 percent from 1967-1977 (Table
3.2.3.1-7), double that for the nation as a whole. Of the ROI counties, Salt Lake and
Utah grew fastest, except for Washington County. Other rural counties grew slowly,
with Juab County exhibiting a 0.2 percent average annual growth rate--the lowest of
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all seven ROI counties in the state. Within the ROI, only a small number of jobs
were in agriculture; this is consistent with the small shares in Utah and the United
States as a whole for this industry. County shares in agriculture were highly
variable in Utah, however, ranging from 0.5 percent in Salt Lake to 18.1 percent in
Beaver County. In addition to Beaver, other rural counties have had relatively high
agricultural employment shares.

The state had a negative rate of growth in agricultural employment from
1967-1977 (Table 3.2.3.1-7). This was consistent with national trends. Every county
recorded a decline in agricultural employment, ranging from a low of 2.7 percent
average annual growth over 1967-1977 in Washington County, to a high of 9.9
percent per annum in Beaver and Iron counties.

Mining has had a small role in the state and ROI county economies. It
comprised only 2.6 percent of Utah's total employment in 1977. This share was
relatively greater than that of Nevada, but well below that of the U.S. as a whole.
Utah County, with 7.0 percent of 1977 employment in mining, had the largest share,
while Washington County's 0.1 percent share was lowest. The state as a whole
experienced a 3.7 percent average annual growth rate over 1967-1977 in mining.
This was slightly above that of the nation as a whole. Rapid growth in mining
employment was observed in Utah County, with the balance of the ROI counties
growing less rapidly. Disclosure rules, however, have prevented a full accounting of
county-specific mining employment.

Construction accounted for 5.8 percent of total state employment in 1977,
well above the nation's 4.0 percent. Millard had the lowest share--1.2 percent--and
Washington, the largest--10.) percent. Salt Lake and Utah counties had shares
appreximating that of Utah as a whole. The most rapidly growing employment
division in Utah was construction, with a 9.9 percent average annual growth rate.
The .S, growth rate, on the other hand, was only 1.6 percent per annum. Utah had
an above average growth rate and Salt Lake County was very close to the state
average. Only one county--Millard--showed a decline rather than growth in
construction employment,

The share of manufacturing employment in Utah was 13.5 percent in 1977,
well below the 2).1 percent share recorded for the nation. Iron County's share was
the smallest--6.2 percent--while Juab had the largest--25.8 percent. Salt Lake
County's share was 13.9 percent, nearly the same as that of Utah, and would be
expected, given the dominance of the Salt Lake City metropolitan area within the
state. Manufacturing employment in the state grew well, averaging 4.0 percent per
annum over the 1967-1977 period. This rate of growth was much greater than the
nation's growth rate of 0.l percent for the same period. Iron, Millard, and
Washington all exceeded the state's average growth in manufacturing, while the
metropolitan counties of Salt Lake and Utah were close, experiencing 3.9 and 3.6
percent per annum, respectively over 1967-1977.

Jobs in services equalled about 81,000 in 1977, roughly 14.7 percent of total
state employment. This percent share was less than one-half that of Nevada, but
only slightly below the 17.4 percent of total U.S. employment recorded in the
services industry. Of the ROI counties, only Salt Lake and Utah had service industry
shares of their total employment above the state average. Other counties were
predominantly rural and, as such, had little demand for a large, well-integrated
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service industry. Across Utah as a whole, the services division grew rapidly, at
4.9 percent per annum, over the 1967-1977 period. This growth was well above the
U.S. growth rate of 3.0 percent. Millard grew the slowest at 0.6 percent and Utah
County, the most rapid with an average annual rate of 5.5 percent. Iron, Juab,
Washington, and Salt Lake counties all had above average growth rates in the
service industry from 1967-1977.

Government had the dominant share of state employment in 1977. This
industry's share of 23.2 percent translates into more than 125,900 jobs and was well
above the 18.2 percent national average for government employment. Of the ROI
counties in the state, however, only Iron County had a percent share figure above
the 23.2 percent given above for the state as a whole, The government sector grew
at a modest 2.1 percent average annual growth rate over the 1967-1977 period.
Juab experienced negative growth in government employment over this longer
period, while other counties came up to Salt Lake County's 4.2 percent per annum
growth figure.

Income and Eamings (3.2.3.2)
Earnings trends basically follow employment. Since a detailed analysis of

employment by industry has been given above, relatively little additional analysis
will be given for earnings.

Because of the emphasis on services in Nevada, the state does not conform to
the income and earnings characteristics of other states or the nation. In Nevada, |
income from the services industry was more than double the national average in
1977. In both Nevada and Utah, however, the economic sectors that grew the
fastest between 1967 and 1977 were construction and manufacturing. Except for a
decline in agriculture, real earnings from all sectors increased during the 10-year
period.

Nevada

Total earnings in Nevada equalled $4,148.6 million in 1977, but were only
about 0.4 percent of the U.S. total. Per capita income for Nevada averaged $7,980
in 1977, about 14 percent more than the U.S. average of $7,026. Table 3.2.3.2-1
details growth in earnings by major economic sector for Nevada as a whole and by
county. Table 3.2.3.2-2 presents per capita income and earnings shares by county .
for 1977. 1

Utah

Per capita income equalled $5,943 in 1977, well below that for either the
nation as a whole or Nevada. The state as a whole had total 1977 earnings of
$6,010.5 million, only 0.6 percent of the U.S. 1977 total, and slightly above the
comparable figure for Nevada. Table 3.2,3,2-3 details growth in earnings by major
industrial sector for Utah and selected counties over the period 1967-1977. Table
3.2.3.2-4 presents per capita income estimates and each industrial sector's share of
total 1977 earnings for the state and selected counties.
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Table 3.2.3.2-1.

1977,

Earnings by economic sector, Nevada counties,

(In millions of 1977 dollars.®

1967~

TOTAL EARNINGS AGRICULTURE MINING SONSTRUCTION
oo 1967 1977 G:ﬁg" 1967 1977 Gﬁ;’é" 1967 1977 “’;ﬁzﬂ L 1967 197° ;ﬁg"’
Zarson City 68.15 159.16 3.3 376 069 | -1.2 .386 SRR 3.1 15.562 N
Shurchill 34.3 49.9 3.5 3.5 4.33 3.3 16 09 -2.5 2.5 2.9 L3
slark 1230.1 2262.5 6.3 3.37 3.71 1.0 4.69 3 1-15.2 76.26 296.57 3.3
Souglas 30.99 133.47 5.2 .52 2.12 3.4 o) -827 , D 3.53 14 2.4
£lko 85.22 81.13 2.5 10.3 3.23 | -1 13 300 0 8 3.53 6.0 B
Ssmaralda Ribed 3.62 2.7 -1.0 388 3.3 o m D i0) o o
Sureka .44 7.33 ] 0.2 1.9l 70 -3.6 3.27 4.58 | 3.4 ) .65 o)
Humboldt 3.2 37.38 1.8 3.7 1.63 2.1 3.55 2 !‘-zs.o 1.23 2012 5.2
tander 12.36 18.38 3.6 1.37 39 -3.2 0 10,313 | D) Dy o) Y
Lincoln 5.9 12.35 5.3 .18 31 16.2 1.3 229 | 5.4 o) o)
Zyon 30.7 14,65 1.2 352 | 4.85 2.3 B 3.49 | o 187 R
Mineral 2.19 26.93 | -1.2 .02 212 [ 394 ) - 306 "-49.3 | .35 20.3
Nye 168.8 32.67 | -5.3 17 RS I 5,34 9.33 ‘, 63 et 1.3 o)
Pershing 11.29 13,99 2.2 2 i.28 5.3 L.eT ) LI 36 .28 i3
Storey 322 5.24 5.0 67| 2 .00 ) D D o o .
#asnos 646.78 1162.2 5.3 -a23f roars |37 3.2 .13 1 32 144,21 16
White Pine 37.13 44.95 1.3 .27 663 | <63 ! 13.85 j T ! .696 - 3.2
seate 2469.0 4148.5 5.3 1.4 | 1387 9.t { 55308 | 1.8 | 1s9.: 186.2° 3.3
4.8, 321,344 |1.164.755 2.2 31,950.7] 26,183 | -2.2 .15 | 54 | 34,7306 69.61 1
: ;
MANUFACTURING SERVICES SOVERNMENT
o 1967 1977 Gmﬂ 1967 197~ S:f_:“ 1967 1977 I 3;2:“ '
T /
arson City 937 11.44 | 28.3 10.08 | 27.776 | 0.7 38.58 T boss ;
Shurchaill .33 R 3.0 2.69 5.69 3.3 15.45 2 o3y /
Clark 59.18 37.16 3.3 542.28 | 970.14 5.3 7.1 1 362.3 ¢ 5.2 ! /
douglas i3 19.96 I 18.3 51.39 | 87.32 1.6 3.3 5095 0 T /
2lko .76 3 1.7 1495 | 230 a4 12.34 JENC N T /
Esmeralda 0 o 19 ) o) T 303 ' 0.3 ,‘/
Eureka 0 Y li D) ) Y o) 8 | 1302 1 4.3 | ,"/
Humboldt o 1.35 > 5.29 5513 25 5.8 “ces | i9 : /
Zander w o D) 13 .64 -5 FIEE) 3.7 [ 38| /
Lincoln 0 o o .25 s 3.z . T /
Zyon 2.8 417 6.2 o 2.9 o) .06 1 5.6 | 3.9 ' /
Mireral el 129 1.6 3.3 1.3 3.9 3.7 l B.lS 1 -t ‘ //
Nve 48 ! 223 -3 145.3 36.4 .78 3.9 S -l /
Pershing I " ) T 1 l o nio s o { /
storey ST 3t D .36 .453 H 85 36 . T3 /
Washoe 3113 »2.:3 | 1. 224,99 | 356.36 3. 852 T el l /
Wnite Pine 0 5,97 D) 3.3 105 1.6 553 1 an 3.0
State 102,45 26.73 -8 1016.8  [1557.5 1.4 156,43 | "8 4.3 \
- 269,526 108,747 i 2 135,753 193, *46 ! J.a L1, T i L2947 2.3 i
| | o ' | Wi
Sed
3ource: Bureau of Zconomic Analysis, 1979.

3-146




Table 3.2.3.2-2. Per capita income and earnings shares by
economic sector, Nevada counties,

o~

1977.

iizi} 3§U§:Y AG§é§2L~ ?;:;;G ?Qii;:UC- Mﬁgﬁiié.
INCOME EARNI?“. TOTAL SHARE Y SHARE SHARE
Mus of 5! H L3 %)
Zarson J:ity TLa3 33,163 3.3 3.l 3.2 PO tLe P-4 4300
Zhurshiii 3, .69 43, 3l L2 L 5.2 4.1 L34 4.0
Jlark PRS- <, 262,302 34.3 3.2 3.7 1.3 42.3 it
>ouglas 3, 3¢ 133,472 3.2 PN 3.5 3.3 RS- 55.4 300
Ziko T, a64 32,132 2.3 3,3 J.o R i1 273
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Surexa EPPE ] T334 3.2 2.z 52.4 .l o3} o3 LTe
dumpolit %, 08 37,379 3.3 2.4 2.5+ 5.4 4.2 PR s
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Mineral 5,308 :6,)29 J.n 2.3 L.l 3.3 pI- PR nT 4
nve 3,301 31,573 2.2 2.3 il.o P ) 3.5 1.7 3.4
fershing 5,437 12,385 3.3 PR o3l 2.3 2.3 o LA
3torey 3.38% 3,240 2l PN Rl P .1 <. LELl
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jtate Total T 380 4,148,586 100.9 3.3 i.0 3.3 5.2 TLE L
T.3. RPN S 1..84,755,300 2.2 1.6 ] 6.2 lo. PO
vIstimated.
2) = Sata not provided secause of iisclosure rules.
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Table 3.2.3.2-3. Earnings by economic sector in selected Utah

counties, 1967-1977. (In millions of 1977
dollars.)
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Table 3.2.3.2-4. Per capita income and earnings shares
by economic sector, selected Utah
counties, 1977.

1977 TOTAL AGRI- | oy CON- | MANU- | cppvo | GOVERN-
- LA cuL- STRUC- | FACT- R
COUNTY PER 1977 TorE ING mron | unine | ICES MENT
¥ | cAPITA |  EARNINGS shane | SHARE | OO Re | SHARE | sHARE
INCOME ($000s) (%) (%) (3
(%) (1) 1)
Beaver $5,114 | s 13,900 6.9 3.4 8.2 6.9 5.8 21.¢
Davis 5,860 602,505 0.6 0.1 6.6 1.6 8.0 56.¢
iron $,693 54,175 1.8 7.4 8.4 6.8 | 11.3 29.4
Juab 3,797 14,328 5.8 4.9 2.8 36.0 7.9 2i.%
Millard 3,97¢ 22,296 20.8 4.3 3.6 6.5 7.0 25.¢0
Salt
Lake €,712 | 3,108,320 0.2 4.€ 6.7 15.9 | 15.8 14.-
Tooele 5,584 142,636 1.2 0.3 14.8 12.€ z.8 6c.4 |
Utah 4,854 640,317 1.5 1.0 .2 315 | 227 13.3
Washine-
ton 4,381 49,961 4.7 0.5 1.0 10.8 | 14.5 2.8
weber 6,15¢ 492,894 0.5 6.2 7.5 14.0 | 14.8 31.4
State £5,94 | $€,010,516 1.4 5.2 9.0 16.6 | 14.2 2203
Urited .
States $7,02¢ $1,164,755: 2.z i.6 €.0 26.2 16.¢ 7.2
575

l{smillions:

Source: BEhR, 1979,
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Public Finance (3.2.33)

The major sources of revenue for Nevada are taxes from sales and personal use
and gaming, which combined, account for over three-quarters of the state's general
fund revenues. In Utah, sales and income taxes account for nearly three-fourths of
the total revenues. For both states, the largest expenditure is for education,
followed by social services.

Population and Communities (3.2.3.4)

Recent population trend data for Nevada and Utah, shown in Table 3.2.3.4-1,
indicate 33 and 22 percent population growth rate for Nevada and Utah, respective-
ly, for the decade between 1965 and 1975. The increase in Nevada has been due
primarily to in-migrants from other states and has been concentrated mainly in
Clark and Washoe counties, which contain the cities of Las Vegas and Reno. Rural
areas, on the other hand, have attracted few new settlers. Utah population
increased as well, but primarily from an excess of births over deaths rather than
from in-migration.

Over &) percent of the total Nevada population is classed as urban, with 56
percent of the state's total in Las Vegas and 24 percent in Reno. Of the
21.1 percent increase that took place in the state between [960 and 1970, 5.7 ,
percent was through net in-migration and 5.3 percent by natural increase. Nevada's t
population is projected to more than double by 199, but the number of households
will increase more rapidly than the population.

Although Utah registered a 2.6 percent annual rate of growth over the 1970-
1977 period (well above the U.S. average), it ranked behind growth in Nevada,
Arizona, Wyoming, and Idaho. More than half of the state's population reside in Salt
Lake and Utah counties. The annual growth rate over the period 1960-1970 was
somewhat lower (1.7 percent) than that experienced between 1970 and 1975. Of the
13.9 percent total population increase that occurred between 1979 and 1975, 10.3
percent was from natural increase, while only 3.6 percent was due to net in-
migration.

Transportation (3.2.3.5)
Roads (3.2.3.5.1)

The area is served by U.S. Highways 6, 50, and 93 and State Routes 2, 7, and
25 and 8A, 21, 25, 38, 46, and 51 in Nevada; and 21 and 56 and 257 in Utah.
Interstate Routes 70, 8, and 15 provide access. These highways are shown on
Figure 3.2.3.5-1, along with the annual average daily traffic for 1979 in Nevada and
1978 in Utah. These routes connect small cities and communities, none of which has
a population over 10,090. Communites with populations over 1,000 are identified in
Figure 3.2.3.5-1.

State and federal routes are primarily two-lane paved roads. Numerous lesser
quality roads are graded, unsurfaced roadways, or unimproved trails created by
regular usage.

Traffic volumes are very light and the roadway network accommodates this
traffic at a high level of service.
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Table 3.2.3.4-1. Population and employment

by year 1965-1975.

in Nevada/Utah

NEVADA UTAH

YEAR EMPLOYMENT POPULATION EMPLOYMENT POPULATION
|
1965 444,000 ! 991,000
1966 446,000 ; 1,009,000
1967 200,226 449,000 391,289 ‘ 1,019,000
1968 214,657 ] 464,000 398,642 : 1,029,000
1969 233,662 ! 480,000 412,032 ! 1,047,000
1970 243,764 ! 493,000 419,071 1,066,000
1971 252,706 % 511,000 431,959 1,094,000
1972 265,799 ! 532,800 451,064 1,127,400
1973 281,526 551,161 475,518 1,150,230
1974 291,620 574,055 492,056 1,178,697
1975 296,843 592,007 497,482 1,205,923
2160-1

Source:

U.S. Department of Commerce, Bureau of Economic Analysis,

and U.S. Department of Labor.
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The capacity of most segments of the existing highway system is relatively
high, since the roads are generally in good condition, with good alignment and
moderate grades. However, through mountain passes, highway alignment and grade
are influenced by the topography causing a corresponding reduction in capacity.
Critical sections with restricted capacity are shown on Figure 3.2.3.5-1 and are
listed in Table 3.2.3.5-1.

Load-carrying limits in both Nevada and Utah are based on the number of
axles. Load limits are 20,000 Ib for a single axle and 34,900 Ib for a tandom axle in
Nevada, and 18,000 1b and 34,00 lb respectively in Utah. Length, height, and size
limits are 70 ft, 14 ft, and 8 ft respectively in Nevada, and 65 ft, 14 ft, and 8 ft in
Utah.

Railroads (3.2.3.5.2)

The Nevada Northern Railroad has its southern terminus in Ruth, northwest of
Ely. It runs north and south, providing rail service to Ely, McGill, Warm Springs, and
Currie and intersects with the Western Pacific Railroad at Shafter, Nevada.
Western Pacific runs east and west across Nevada and Utah. A Union Pacific
Railroad line connects Las Vegas with Salt Lake City and services Caliente, Beryl,
Lund, Milford, and Delta, among other communities.

Air Traffic (3.2.3.5.3)

Major airline service is provided through the airports at Las Vegas and Reno,
Nevada, and Salt Lake City, Utah. There are a number of small public and private
airstrips and a limited amount of commercial traffic in Ely, Nevada, and Delta and
Cedar City, Utah,

Energy (3.2.3.6)

Fuel Supply

There are few pipelines for crude oil, product oil, or natural gas which pass
through the deployment region in Nevada and Utah. The existing and proposed
pipelines have been plotted from information from the energy companies and the
federal agencies and is presented in Figure 3.2.3.6-1. Among the currently proposed
natural gas lines are the Rocky Mountain Pipeline that may pass near Ely and the
Pacific Gas Transmission proposal for a 30-inch high pressure gas transmission line
from Wyoming through Cedar City and Las Vegas. Projected fuel consumptions are
presented in Table 3.2,3.6-1. In general, liquid fuels are trucked to distribution
centers and distributed locally.

The Nevada/Utah region has numerous geothermal resources which may be
tapped for alternative energy systems.

Electric Power Supply

The Nevada/Utah study area is serviced by Regions 27, 28, and 30 of the
Western Systems Coordinating Council (WSCC). Projected peak demands without
M-X and available resources are presented for winter and summer conditions in
Figures 3.2.3.6-2 and 3.2.3.6-3 respectively. Capacity will be increased as a result

3-152




e

e ]
P
v 20se
El o R N o oA
r 1 1 Al At . y A Al . 1 I S S
iR ., / 8¢(6! 'NOILYLHOJSNVHL 40 INIWLHYHIQ HY LM
o al.-lrlﬂllc.n_\ls.r‘l M 4 . ~ BLBL 'NOHLVIHOdSNYHL 40 LINIWLHYIIT YAPAIN §IDENOS
il ~ W Epee /0.&45 ATIVA 3DVHIAY TVNNNY LNISIHIIY SHISWNN 1=
e S e F ) ,
. FRr \ \.UH.KE.. SYDIA S¥1 /
{ ‘gale g - |
i, Apnis yein/epeasaN 9yl Ut . 7 &I\, NOI1VINdOd 0001 H3AO SIILINAWWOD »,
@ S0 17 TUNUWOD pUe SwWo3ISAS = o N\ ;,
I peoy ‘1-G°'€°2°¢C 2dn3Td } oe ‘vw/
S / otot . ALIOVAYD GILDIYESIY HLIM -
- Sl AN SINIWOIS AVMHOIH
{ ) / & A
N \& N\ an3oat
y ﬂm% . hWQ °FF gm
e \§
qem 7 SHvd w, oov
TR S w39 MYNOS sso 0S9
124 s mNOV. c_./.' J Ny *wa,4“<§ r 1TNINNS s
M . . . N ANYHEND. \
e ..qw% N ioot %:m— .UN <s sz N
~ vy
Ao Vs seL e zv m.ﬂ%ﬁzou | L1¥4: 144
$SVd
N oLy # ~0¢ -
oswz o Y At
. . w/ |~
; - j . o.vn« $3vd ! e o s say
szo f U AT e ey [ -EAY T e O
; R A OLY o wawvusws);/ ssve NIVINAOW o,..» U . pert
s ‘( NOSNIEOY aANOWHIIY SSVd g »
. 5 Oi9 sl D 1ANS 4
P of 99, wwns ~ S Niasnv &
RN ? S 3O T3INY A o T ). R .
¢ i M ERFONL} "
2 " Y f 3 £
.. 3 ; 095 \ Syt s *, > .
) 9 09t 098y
1e0 . 9..%“5 \‘: AV PP,
>~ . mgﬂ// hdal ; CY bl
5 @ o \/ o | s
. 2 N
S d o - LD =
”.w.\v\ m C RN TTRYE T SﬂNN B N ol
. %;\. on\ ,\ ~ ...... 4
R T . \v 006¢ "
., XA_ .m o\ e
) S K
{ N “ »
' ‘ .,,h ! % A~~~
”.‘I/ A ». F .y L AIVI.I%(‘.\\ —— — [ -» . _




Table 3.2.3.5-1.

Locations of severe grades and

the Nevada/Utah study area.

alignments in

‘l ‘ ;
_— :
FASE LOCATION | ROUTE Fiﬁi?;avvy Lf';f“ ' LIGNMENT '
SRADE t

Skuil Kock 45 mi SW of Delta U.S. € & ST [ -l ‘ Fair ' il
Kings Canvor S m: SW cof Delta U.5. € & 5¢C -7 TLi-g f Moderate tc Fooy -
Sacramentc 41-5¢ mi East of Ely .5, & & 3C o 3F ' Moderate N
Conners Canvyor. 1€-2" m: East of Ely U.S. € § 93 - ez ‘ Mocderate B
Rotinsor 16-22 m: West of Ely v.5. 5C -3 K l Moderate ~2
Little Antelore 31-47 m1 West of Elv U.s. 5¢C 4 + & Mocerat~ tc Foor 43
Summ:t !
Kicnmoré Mounta:n Eureka tc 13 m: East of Eurekelt.s. 5¢C 4= 1z | Moderats <2
Austin Summit Auszan tc il mi East of Austin|U.S. EC €-7 poe E Foor o
Sguaw Peak 15-1€ m1 west of Maiford Utar 22 (33 H [ Mogerate . Te
war. war 30-31 my West of Milford utan 21 7e7.8 b scos ' %3
Caliente Caliente tc 1% m1 West of r.8. @3 €-7.% 1.z Moderate« a5

Caliente '
Hancock Summis 12 m: West of Crystal Sprinas | Nevada 2f 6-7 l Fair-Moderat- i a7
Currant Summit %-12 mi NE of Currant Ranch U.g. € o= i Fair .
Murray Summit 1-1C m1 Sw of Ely r.s. € € 2 Foor o6
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1 Barrel = 42 Gallons

Actural consumptions for 1978.

1985 and 1990 projections.

(DOE/EIA -~ Q113 (78) - Energy Data Report.
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Table 3.2.3.6-1. Fuel consumption projections.
NEVADA UTAH
FUEL 1978 1985 1990 1978 1985 1990
fzi2t5§§§§°iiuﬂazrels): 29,320 | 23,890 | 24,190 | 40,210 | 32,770 | 33,170
f;:iiién:aif‘zzzlc ey | 64,510 | 61,280 | 63,860 118,510 | 112,590 | 117,330
fi;zisigzi gilbarrels) 3,830 3,080 34290 2.020 7270 7e7me
?ii:ﬁiaigzlof barrels) 1,500 1,210 1,290 2,130 b7z L83
Ti:;izgngzeif barrels) 480 380 410 1,380 Lo1i0 L1909
?::Zt:::ds of barrels) 11,700 2.800 2,320 17,480 140830 13.330
{:EQE::ids of barrels) 6,630 6,850 7,260 L9200 L300 2070
3309

Same proportions assumed of total fuel oils for
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of the construction of facilities such as the Intermountain Power Project, the Harry
Allen power plant and the White Pine power project.

The existing and proposed transmission lines are shown in Figure 3.2.3.6-4 for
the Nevada/Utah region. As can be seen, in the vicinity of the proposed MX
deployment area there are not many transmission lines.

Land Ownership (3.2.3.7)

Federal Land, Nevada/Utah

Several federal agencies administer land in the Nevada/Utah study area
counties (the acreage is given by county in Table 3.2.3.7-1). The Bureau of Land
Management (BLM) of the Department of the Interior, administers the largest
portion of these federal lands; the acreage administered by the BLM in Nevada/Utah
study area counties is included in Table 3.2.3.7-2.

Private Land, Nevada/Utah

In most cases, existing communities are located in areas where adequate
private land exists to support additional development. In some areas, however,
extensive growth and development of communities would be restricted if public land
was not available (Table 3.2.3.7-2 and Figure 3.2.3.7-1).

State Land, Nevada/Utah

Utah and Nevada differ in the amount of land that is state land (Table
3.2.3.7-2 and Figure 3.2.3.7-2). Utah, as a condition of statehood, was granted four
sections of federal land from each township to assist in the support of the schools of
the state. On some of its state-owned lands, Utah has a system of parks and
monuments, etc., but the majority is still vacant and generally undeveloped.
Nevada, on the other hand, has comparably little state-owned land, and most of that
is developed for various purposes such as state parks and historic sites.

Land Use (3.2.3.8)

Nevada and Utah economies have planning and zoning ordinances that protect
agricultural land from urban development. Nevada's agricultural development is
geared toward the livestock industry; Utah's is more diversified. The numbers of
farms and farming acreage are listed in Table 3.2.3.8-1. Table 3.2.3.8-2 shows
trends in farming in Nevada and Utah for the past 30 years, and the market value of
crops, hay, and livestock and livestock products for 1974 is shown in Table 3.2.3.8-3.

Acreages for total cropland, harvested cropland, cropland used as pasture, and
irrigated land are shown in Table 3.2,3.8-4. Figure 3.2.3.8-1 illustrates the
relationship of croplands to geotechnically suitable land.










Table 3.2.3.7-1. Federally administered acreage by
county in the Nevada/Utah study area,
excluding BLM administered land.

COUNTY FOREST NATIONAL whggiE:ND wixl.gx}j;rr INDIAN DEP;:TMENT
SERVICE PARKS RESOUKCES SERVICE RESERVATIOK DEFENSE
SERVICE*
Nevada
Clark 38,800 498,100 50,200 501,800 4,40C 338,400
Esmeralda 46,00C 2,000 - _— - - 3
Eureka 162,200 _ - - 200 -
Lander 272,200 - - - 200 - '
Lincoln 23,000 - _— 27¢,500 - 57¢,007
Nye 1,662,800 92,200 - - @,300 2,327,000
Pershing - - 22,400 - 20¢ —_
White Pine 855,900 - -_ 11.,50C 70,700 -
TOTAL 3,067,900 £92,30C 72,600 789,80C E%,00C 3,241,401
Utah
Beaver 138,40C - — 1,000 - -
Iron 242,500 9,00C - - - —_
Juab 117.,80¢C - 60C 15,40C 37,7006 -
Millaré 361,700 _ —_ 59,500 - —_
Tooele 150,200 —_ —_— — _ 1,822,60¢
TCTAL 1,011,600 9,000 60C 7:,90C 37,700 1,822,600
Stucdy Area
Total 4,072,500 601, 30C 72,200 8€5,70C 122,700 4,774,00¢
28EG-L

‘Formerly Bureau of Reclamation.

“ource: Department of Interior, 1978; University of Utah, 187&.
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Table 3.2.3.7-2. State, private, and BLM-administered
lands in the Nevada/Utah study area
counties, in thousands of acres.

. ! ]
STATE/COUNTY | TOTAL LAND Annxigl%;sm:: g:“gg;‘,:’_ T o::g“ii;;s ifRiif;_ ¢ STATE iawm ER,‘E,"
~ |
Nevada | i
Clark 5,174 3,481 6" 5894 de.l -
Zsmeralda 2,285 ? 2,121 a2 ' 162.¢€ : “. _ —_ H
Eureka 2,688 ‘ 2,187 82 | 4ge.r 1€.2 - -
Lander 3,507 i 3,303 9z | T g.2 : — )
Lincoln e 816 €, 580 9¢ 2e.s | . o e i
Ve 11,561 , 10,712 92 2.7 T ot '
Fershang 3,859 2,91¢ 7€ o170 1 23 - —
Wnite Pine 5,699 4,365 7 38z.2 ¢.o 1 — H
Jtan
Beaver i,€5¢ 1,189 7C 272.4 165 iaqz
1ron 2,112 974 ae 30" lilon e
Juat 2,184 1,408 65 e 17e.8: el
Millard 4,25% 2,992 o 474.¢ 1.2 wilL T S
Tooele 4,423 4,083 9z 83.4 e o6 IT L
Totals 56,309 45,278 52.1 5,75¢.: 1.0 L.isl. r [ J

NOTE: Does not include lands administered by federal agencies otner thar the BLM,

Source: Nevada Governor's Office of Planninc Coordinatior, January 1978, ané Uravers:ty c¢f Utan, 1907
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Table 3.2.3.8-1. Farms and farmland in Nevada/Utah

study area counties, 1977.

AVERAGE FARMLAND AS COUNTY FARMLAKD
couNTY "UZEEF SIZE OF| TOTAL ACREAGE | PROPORTION OF | AS PROPORTION OF
%MS FARMS IN FARMLAND- ALL COUNTY LAND! STATE FRRMLAND
FA (ACRES) (PERCENTAGE} (PERCENTAGE !
Nevada
Clark 147 534 78,252 1.6 c.”
Esmeralda 2¢ | 96,546 { 2,510,187 109.92 232
Eureka €2 4,281 265,417 9.9 l.a
Lander 58 | 10,787 625,643 17.4 c.6
Lincolr . 5 778 58,320 .9 C.5
Nye i 97 | 4,588 445,052 3.8 il
Pershing i 97 6,670 646,954 1€.8 6.0
white Pine i 100 2,312 231,248 4.1 2.1
State Total | 662 7,343 | 4,861,073 > 4z.C
Utah
Beaver 183 822 150, 368 9.1 1.4
Irorn 337 1,365 459,917 z1.8 4.3
Juab 201 780 156,760 7.2 1.4
Millard 8652 823 £36,409 12.3 5.C
Tooele 22¢ 1,876 429,516 9.7 4.¢
State Total 1,602 1,082} 1,732,97C = 16.:2
Bi-State Total | 2,264 2,913 6,594,043 = -3.%
3211-1

‘Include all cropland, pasture and grazing land, except that on
open range under government permit.

Zrabulated as being in the operator's principal county which is
defined as the one with the largest value of agricultural
products was produced. This is where the operator reported
all or the largest portion of his total land. As a result of
this procedure, Esmeralda County exceeds 100 percent.

Source: Dert. of Commerce (1977).
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Table 3.2.3.8-2.

Trends in farming in Nevada/Utah,

1950-1974.
YEAR NUMBER ACREAGE IRRIGATED HARVESTED
OF FARMS IN FARMS ACREAGE IN FARMS ACREAGE IN FARMS
Nevada
1950 3,110 7,064, 000 727,000 421,000
1954 2,857 8,231,000 567,000 360, 000
1959 2,354 10,943,000 543, 000 338,000
1964 2,156 10,482,000 824,000 507, 000
1969 2,112 10,708,000 753, 000 521,000
1974 2,076 10,814, 000 778,000 551,000
Utah
1950 24,176 10,865,000 1,138,000 1,279,000
1954 22,826 12,262,000 1,073,000 1,228,000
1959 17,811 12,688,000 1,062,000 1,062,000
1964 15,759 12,868,000 1,092,000 1,039,000
1969 13,045 11,313,000 1,025,000 1,024,000
1974 12,184 10,610,000 970, 000 1,089,000
3024-1

Source:

Department of Commerce, 1977.




Table 3.2.3.8-3.

Market value of agricultural products
sold, Nevada/Utah study area counties,

1974.
VALUE OF VALUE OF VALUE OF LIVESTOCK OTHER AG:?@E.E TS;AL
AGRICULTURAL CROPS AND AND LIVESTOCK PRODUCTSE PRODUCTS AS
COUNTY PRODUCTS SOLD HAY (PERCENT PRODUCTS (PERCENT OF PROPORTION OF
(THOUSANDS OF COUNTY (PERCENT OF COUNTY STATE TOTAL
OF DOLLARS) TOTAL) COUNTY TOTAL) TOTAL) PERCENTAGE
Nevada
Clark 7,734 9.8 89.3 0.9 5.8
Esmeralda 1,233 40.0 59.9 0.1 0.9
Eureka 3,476 35.8 €64.2 0.C Z.€
Lander 3,821 22.3 7.7 C.0 <.9
Linceln 2,09¢ 17.5 82.5 c.C 1.6
Nye 3,068 38.8 6C.9 c.2 2.t
Pershang 15,218 52.7 47.3 c.0 11.4
Wnite Pine 3,399 9.2 88.5 1.6 2.5
Total 40,045 28.3 71.3 c.4 30.0
Utah
Beaver 6,560 30.7 €9.3 G.¢ 1.9
Iron 11,718 53.9 45.9 .2 3.4
Juab 2,132 37.0 62.3 .1 c.9
Millard 24,434 35.6 64.5 .4 “.Z
Toocele 3,609 20.1 8.2 1.€ 1.1
Total 49,451 38.2 6l1.€ 0.2 14.€
Nevada/Utah Total 81,762 38.2 6l.4 0.4 17.4
501-2

Source:

Department of Commerce (1977).
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Table 3.2.3.8-4. Cropland acreage Nevada/Utah study
area counties, 1974.
CROPLAND CROPLANC AS
COUNTY ciggtiuo 2:2:E§£§D USED ONLY FOR IR:?ZiTED PROPORTION OF
PASTURE STATE CROFLAKL
Clark 12,000 8,000 2,000 11,000 1.6
Esmeralda €,00¢ 4,000 Z.000 £,00C C.€
{ Eureka 34,000 24,000 6,000 31,000 s
Lander 38,000 28,00C 4,000 32,000 < ¢
Lincoln 30,000 13,000 16,000 19,000 4.C
Nye 28,000 16,000 7,000 28,000 LT
Pershing 38,000 35,000 3,000 36,000 5.¢
white Pine 26,000 15,000 7,000 24,000 i
Nevada
Total 214,000 143,000 47,000 189,000 26.4
Beaver 27,000 21,000 4,000 23,000 L.8
Iron 66,000 43,000 16,000 46,000 S
Juab 60,000 2€,000 16,000 14,000 1.2
Millard 157,000 98,00C 25,000 93,000 £.5
Tooele 39,000 18,000 14,000 15,000 o1
uan 349,000 206,000 75,000 191,000 19.¢
Totai
Nevada,’
Utah 563,000 349,000 246,00C 380,000 2.7
Total

Source: Departmen:t of lommerce, 1977,
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Human Environment

There are over 36 million acres of BLM-administered land in the Nevada/Utah
study area. Most of this is grazed; still more is grazable.

Degree of slope (greater than 50 percent) can render land ungrazable, but
water is the vital limiting factor. Cattle will not travel further than about 4 mi
from water. Present distribution of water sources is such that approximately 15
percent of the Caliente District and 8 percent of the Tonopah District are unused
because water is unavailable. In areas where water is available, distribution is
generally inadequate for optimum vegetation utilization by livestock, wildiife, wild
horses, and burros.

The BLM regulates grazing on the extensive lands through the use of permits,
regulated on the basis of animal unit months (AUMs). (An AUM is the forage
required to keep one mature cow, or its equivalent, or five sheep for one month).
There were 1,766,479 AUMs on lands under BLM jurisdiction in 1979 (Table
3.2.3.8-5).

Livestock inventories for sheep and cattle for the years 1974 and 1978 are
listed in Table 3.2,3.8-6. The hog population in both states is substantially less,
holding at about 10,000 and 40,000 head in Nevada and Utah, respectively, from
1970-1978.

Recreation
Nevada/Utah |

Most of the natural resource recreational areas and campgrounds are administ-
ered by the Bureau of Land Management, U.S. Forest Service, National Park
Service, Nevada State Park System, and the Utah Division of Parks and Recreation.
In Nevada, 85.2 percent (930,000 acres) of developed recreational areas are federal
fands and 1.3 percent (123,000 acres) are state lands. In Utah, federal lands are
207,000 acres (62.0 percent) and the state provides 106,000 acres (31.3 percent).
Tables 3.2.3.8-7 and 3.2.3.8-8 show the proportions of developed recreational land in
Nevada and Utah administered by various agencies.

Campgrounds and Major Recreational Areas

There are major recreational facilities and campgrounds throughout the
Nevaua study area, but these are concentrated mainly in Clark, Lincoln, and White
Pine counties. Although Elko County has more than ten major recreational areas,
most are considered too distant from potential M-X deployment areas.

Most recreational facilities and campgrounds in Utah are located just east of
the project area. Included are numerous U.S. Forest Service developments, state
parks, and other developed areas of interest. Tooele, Juab, Millard, Beaver, and Iron
counties all contain portions of National Forest Service lands on which numerous
campgrounds and picnic areas are situated (Figures 3.2.3.8-2 and 3.2.3.8-3).

Water-based Recreation

Resident participation surveys conducted since 1975 show that the four major
water-oriented recreational activities -- swimming, boating, fishing, and
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Distribution of animal unit months
(AUMs) by BLM Planning Units, 1979.

Table 3.2.3.8-5.

NEVADA

PLANNING UNITS AUMS PLANNING UNITS AUMS

Elko District Ely District

Buckhorn 8€,610 Moriah 145,942

Currie 118,709 White River 65,964
Total 205,319 Lake Valley 12,308
Battle Mountain District Wilson Creek 55,326

Cortez 112,688 Steptoe 20,359

Mount Airy 69,717 Butte 27,288

Pony Express 71,441 Newark 71,263

Devil's Gate 61,675 Duckwater 30,069

Tonopah PA West 68,201 preston Land 39,482

Horse and

Tonopah PA East 85,329 Cattle Camp 21,565
Total 469,566 | noral 489,566
Las Vegas District Nevada Study

Caliente 78,235 Area Total 1,242,171

UTAH

PLANNING UNITS

AUMS

PLANNING UNITS

Salt Lake City District

Richfield District

Source: BLM Planning Unit Documents.

3-176

Gold Hill 21,336 Topaz 74,105
Skull valley-Lakeside 82,773 Confusion 88,261
Onaqui-Aquirrh 21,321 Tintic 39,030
Total 125,430 Warm Springs 73,535
Cedar City District Total 274,931
Cedar 36,572 Utah Study
Pinyon 87,375 Area Total 524,308
Beaver 48,818 NEVADA/UTAH STUDY
T al 123,947 AREA TOTAL 1,766,479
_—
508




Table 3.2.3.8-6. Livestock inventories, Nevada/Utah
study area counties, 1974 and 1978
(in thousands).

CATTLE SHEET
COUNTY PERCENT OF PERCENT OF
1974 1978 TOTAL STATE 1974 197¢ TOTAL STATE
PRODUCTION PRODUCTION
]
Nevada
Clark 15 1? 3.0 * P
i
Esmeralda 3 [ 2.0 * .
Eureka 32 34 6.0 14 5 4.4
lLander 34 31 5.4 4 , 5 4.4
Lincoln i 26 21 3.7 * I 4
Nye | 32 27 4.7 6 4 3.8
Pershing i 39 3% 6.1 18 € s.3 '
White Pine 26 21 3.7 34 l 24 21.0
Nevada Study Area Totals | 210 192 33.7 76 44 38.¢
Utah
Beaver 25 2e! 3.0 4 3! c.é
Iron 23 24! 2.8 56 3¢! 7.3
Juab 16 17} 2.0 7 Y c.s
Millard 7 70} 8.1 13 8! 1.6
Tooele 14 151 1.7 29 18! 3.7
Utah Study Area Totals 145 152 17.6 109 60 14.0
Regional Totals 355 344 23.7 185 113 18.7
506-1

*Less than 500 sheep.

iUtan estimates are derived by assuming that each country's share of the state
output has remained constant since 1974.

Source: Nevada Agricultural Statistics, 1977; Utah Agricultural Statistics, 1978.
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@ NEVADA STATE PARKS SYSTEM

1 3EAVER DAM
2 SERLN-.CRrTHYZSALA

3 CATHMEDRAL 0RGE

4 CAVE LAKE

S £CHO CANYON RESERVOIR
6 KERSHAW-RYAN

7 _AHONTAN RESERVCRA

8 2EDROCK CANYTN
9
10
11
12

AvEPATCHM RESERVCR
SPRING AL Ev

VALLEY JF FIAE

NARD CHARCOAL DVENS

l O U.S. FOREST SERVICE

13 ANGEL JREEXR
4 ANGEL LAKE
15 JAKERQ CREEK
16 dERRY CREEX
17 815 BENG

18 3'RD CREEX

2 _EMMAN TREE.
2% -'ECREEX
27 2'NECREEX

3NAKE CREEX

NARD VIOUNTAIN
NHEELER PEAK
NHITE 21vER

NILD ~ORSE CROSSING
ALLM CREEX

316G CREEK

808 5CCTY
CATHECRAL ROCK
JEER CREEX
SLETCHEA VIEW
MILLTOP
KINGSTON

XKYLE CANYON
MAMQGANY FROVE
MC Wil L AMS
D0LOMITE CAMP
WO MILL
SOXTaIL

PEAVINE CREEK
PINE CREEX

W BUREAU OF LAND MANAGEMENT

$1 ZOLD CREEK X
HICKISON PETROGL YPH SITE

NORTH WILDHORSE RECREATION AREQ

QUBY MARSH

SPORTSMAN'S BEACH

TAMARACK POINT

NILLOW CREEK

RED RCCK CANYON RECREATION LANDS

VEADOW VALLEY CAMPGROUND

[0 NATIONAL PARK SERVICE

28
2
30 T'VMBER CREEK
n
3
3a

BEELEEREN2EBNYNE

T 13 344

@
3

60 BOULDER SEACH
61 CALLVILLE 3AY
62 CCTTONWQOD COVE
83 ICHQ BAY
M CAS VEGAS WASH
IVERTON BEAUM
B INMAN CAVES NaTIONAL WMONUMENT

W wocac

87 SHEEP CREEK RESERVOIR

88 SUNSET PARK

69 SPORTSMEN'S PARK

™ TULE SPRINGS 719-811

Figure 3.2.3.8-2. Major outdoor recreation facilities in
Nevada.
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Human Environment

waterskiing -- rank among the top recreational pursuits in the Nevada/Utah
deployment area (Nevada State Park System 1977; Utah SCORP (Draft) 1978).
Figure 3.2.3.8-4 shows the location of water-based recreational areas in the project
area. Areas adjacent to water bodies are popular sites for recreational activities
such as picnicking and camping. Existing lakes and reservoirs in Nevada are listed in
Table 3.2.3.8-9; Table 3.2.3.8-10 shows areas of lakes in Utah. The majority of the
Nevada portion of the study area contains nearly 160,000 surface acres of water in
lakes and reservoirs, all capable of supporting water-based recreation. Lakes
proximal to potential deployment areas (iess than 60 mi) in Utah comprise more than
1 million surface acres. However, more than 9) percent of those are attributable to
the presence of the Great Salt Lake. Without the Great Salt Lake, approximately
113,000 surface acres of water-based recreation areas on lakes are available in
western Utah.

Off-Road Vehicle (ORV) Recreation

ORVs are used in conjunction with hunting, fishing, camping, sightseeing,
touring, and racing, and are enjoyed by both local residents and tourists. Much of
the Nevada/Utah region is accessible and/or conducive to ORV use. Presently, ORV
activity is widespread throughout the Nevada/Utah region. Concentrated or site-
intensive use such as motorcross racing and hill climbing, are rather localized
around population centers and developed sites such as the Little Sahara Complex in
Utah,

Hunting

Hunting of big and upland game is an important form of recreation in
Nevada/Utah., Hunting waterfowl and furbearers is of lesser importance, primarily
because of the limited resources present in these states,

Big game hunting is regulated by permit in both Nevada and Utah. Surveys of
animal abundance are conducted each year to determine the number of permits to
be issued for each management unit. Population levels of most game animals have
shown moderate to large population fluctuations over time as a result of numerous
factors, particularly those related to human activities, and past harvest data reflect
this. Figures 3.2,3.8-5 and 3.2.3.8-6 and Tables 3.2.3.8-11 and 3.2.3.8-12 show
harvest data for big game animals in Nevada and Utah. Figures 3.2.3.8-7 through
3.2.3.8-11 show big game management areas for Nevada/Utah.

Upland game harvest has shown moderate to large annual fluctuations related
to population trends, with dove harvest generally increasing over the past 25 years
in both states. Sage grouse harvest in Utah has increased in the last 10 years, as
have harvests of fox and coyote in Nevada (Tables 3.2.3.8-13 through 3.2.3.8-15).

Fishing

Sport fishing is one of the most popular recreation activities in Nevada and
Utah. Table 3.2.3.8-16 is a list of the game fish in Nevada and Utah. Existing
supplies of lake acres suitable for fishing in the states of Nevada and Utah are
351,287 surface acres and 441,400 surface acres, respectively (Nevada State Parks
System, 1977; Utah Outdoor Recreation Agency, 1978). Fishing streams in Nevada
and Utah are shown in Tables 3.2,3.8-17 and 3.2.3,8-18. The number and lengths of
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Table 3.2.3.8-9.

Rank order of existing
lakes and reservoirs in
Nevada by size.

- ¥
LAKE/RESERVOIR SURRE LAXE/RESERVCIR SURFACE
Kevada Ural
Washoe, Storey, Churchill Sreat Salt Lake'” 965,000
Lyor, Carson Caty & Utar Laxe®* 9% ,90¢
Douglas Counties Bear Lake T1,00¢
Pyram:d 16&, 000 Yuba lake®* 12,708
Tanoe* 3¢,400 wiliard Bay 9,927
Lanontar. 14,800 Scofield lake 1,604
washoe (Big and Little! £.10C Starvatior lake . 76(
Stillwater Point 1,900 Other Creek Lake 2,520
Topaz* 1,250 Deer Creek Lake®* L.43%
Indiar Lakes 700 Piute lake** 2,250
Bi¢c Soda Lake 400 Minersville Lake** 1.13¢
Ft. Churchill Caoling 20¢ Rockport Lake 4.3
Ponds Steinaker lake 798
Tracy Pond Ic East Canyor. Lake (339
Paradise Lake 25 Hyrum Lake 457
Virqinia Lake 24 Millsite lake 43
Bic Sand lLake 3¢:
Nve, Esmeralda, and iost Creek Lake 36¢
Mineral Counties Gunlock Laker® 26¢
Huntington Lake 257
Walker 3€.80C Palisade Lake®* 3%
weper Reservoir °sC
Dacey & Adams-McGill 791 UTAH TOTAL 1,170,202
i.aymeadow keservoir 203 Y
Clark County
Mead* 100,080 \
Mohave* 14,100 H
Eureka, Wnite Pine, and
Lincolrn Counties
Puby Marsh 3,000
Bassett lake 120
Ecno Reservo:r €5
£agle Valley Reservoir 59
Cave lLake 3z
1llapalt. Reservorr 30
Beaver Car 20
Comans iake 20
Silver Lreek Reservoir 12
Tonkin Reservoir 4
Elke County
Ruby Marsh 4,000
Wildnorse 2,830
Sneer Creek Reservouir ags
Wilson Reservoir 827
Willow Creek Reservoir 76}
Bull Run Reservoirr 106
Decc Creek Reservoir 2
Liberty lLake 21
Overland lLake 2¢
Favre lLake 19
Robertson lake 17
Angel Llake 13
Hidder. Lake 9
Island Laxe 7
Lander, Pershing., and
Humbolt Counties
Rye Ppatch 11,400
Chimney Creekx Reservoir 2,000
Summit Lake 560
Orion Valley 100
Xnat Creek Reservair 100
Liztle Orion 3c
Dufuena Ponds 25
smitr. Reservoir 20
Groves lake 17
jowa Reservoir 15
Blue Lakes 11
NEVADA TOTAL 381,722
392-2

*Averages shown here are estimates of areas on the Nevada portion of these lakes.

*sDenctes that water body it proximsl to potentisl deployment aress (< 60 mile

Sources: Nevada State Park System, 1977.
Utah Bureau of Economic and Bus:ness Research, Jsn. 1979.
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Table 3.2.3.8-9.

Rank order of existing

lakes and reservoirs in
Nevada by size.

NEVADA TOTAL

381,722

. SURFATE . SURFACE
LAKE RESERVIIR ACRES LAXE/RESERVCIR ACRES
Nevada Utal.
wasnoe. Storey. Churchili Sreat Salt lake®®
Lvor.. Carsen City & Utar Laxe®®
Loualas Counties Bear Lake
Pyramid 10€&, 90C Yuba Lake®®
Tanoe® 3¢,400 Wiliard Bay
Lanontar. 14, 800 Scofield lLake
washoe (Big and little' €,100 Starvatior lake
Stillwater Point 1,900 Other Creek lLake
Topaz* 1,250 Deer Creek Lake**
Indiar Lakes 700 Piute Lake®*
Bi¢ Soda lake 40 Minersville Lake**
Fr. Churchill Cooling 20¢ Rockport Lake
Ponds Steinaker Lake
Tracy Pond kT Eas: Canyor Lake
Paradase Lake 28 Hyrum Lake
virginia lake 24 Millsite lake
Bic Sand Lake
Nve, Esmeralda. anc Lost Creek Lake
Mineral Counties Gunlock Lake®*®
Huntangtor Lake
walker 38,80C Palisade Lake®*s 3l
Weper Reservolr a50
Dacey & Adams-McGill 792 UTAH TOTAL 1,170,203
L.aymeadow keservoirr 203
Clark County
Mead® 10¢, 000
Mohave* 14,100
Eureka, Wnite Pine., and
Lincolrn Counties
Puby Marsh 3,000
Bassett lake 120
Ecne Reservo:r €5
Eagle Valiey Reservoir 59
Cave Lake 32
Illapah Reservoir 30
Beaver Dam 20
Comins lLake o
Silver (reek Reservoir 13
Tonkin Reservoir 4
Elke County
Ruby Marsh 4,000
Wildnorse 2.83¢
Sneep Creek Reservoair :1- 13
wilson Reservoir 827
wWillow Creek Reservoir 761
Bull Run Reservoir 1Ce
Deco Creek Reservoir 2
Liberty Lake 23
Overland Lake 20
Favre lLake 19
Robertson lake 17
Angel lake 12
Hidder. lLake 9
Island Laxe 7
Lander, Pershing, and
Humbolt Counties
Rve Patch 11,400
Chimney Creek Reservoir 2,000
sSummit Lake 56C
Orson Valley 100
Knat Creek Reservoir 100
Little Orion 3c
Dufuena Ponds 25
Smitt. Reservoir F4
Groves lake 17
Iowa Reservoir 15
Blue Lakes 11

392-2

*Averages shown here are estimates of aress on the Nevada portion of these lakes.

*spenotes that water body it proximal to potential deployment areas (< 60 mi)es).

Sources:

Nevada State Park System,
Utah Bureau of Economic and Business Research. Jan.

1977,

1979.




Table 3.2.3.8-10. Rank order of existing lakes by size
in Utah.

LAXE AcRES. Laxe “acRES.
Great Salt Lake* 960,000 Rockport Lake 1,030
Utah Lake* 95,900 Steinaker Lake 795
Bear Lake 71,000 East Canyon Lake 681
Yuba Lake* 10,700 Hyrum Lake 457
Willard Bay 9,920 Millsite Lake 435 !
Scofield Lake 2,804 Big Sand Lake 393
Starvation Lake 2,760 Lost Creek Lake 365
Other Creek Lake 2,520 Gunlock Lake* 240
Deer Creek Lake* 2,435 Huntington Lake 237
Piute Lake* 2,250 Palisade Lake* 31
Minersville Lake* 1,130 Utah Total 1,170,203

*Denotes that water body is proximal to potential deployment areas 393
(< 60 miles).

Source: Utah Bureau of Economic and Business Research, Jan. 1979.
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Table 3.2.3.8-11.

Pronghorn,

bighorn sheep,
and elk harvest by management
unit for 1978 for those areas
in the potential study area.

B T
i PRONGHORK | BIGHORX SHEEF ] 38
' MANAGEMENT -
AREA! NUMBER | NUMBER ! NUMBEF
HARVEST | HUNTERS | HARVEST | HUNTERS | HARVEST | HUNTERS !
B 1 R
NEVADA ! | 1 i
10 10 1 f
11 21 29 1 2¢
16 : 3 5
20 H | Closed
22 j ! Closed )
23 & 10 :
25A T - i ‘ ;
25B 4 ‘ S . ! ; 1
70 : : 2o ER |
71 i > 5 ) ! i
73 : LI 4 : ! |
74 | s | -~ !
75 ! ‘g 3 , '
76 ; € | 3
77 i 4 ; €
! 78 | ; 6 E € i : ;
! ) : oy e g l
1 80 i & 1 o1z : {
| ! : I
i Sub Totai 51 I 42 i ' ! ,
! STATE TOTAL i 324 | 387 58 | 81 10 | 2
h
‘ ! l
| UTAH F | !
Cedar City 5 | 5
Southwest ] !
Desert 29 } 35
West Desert | {
| Riverbed 12 5 \
: Snake Valley 1 15 ! |
| 4 i 1" 2
18 ! i 1<
|
Sub Total 58 ¢ | 18 |
STATE TOTAL 276 320 < 23 l 4,009: 4173:,564

‘See Figures 3.i.11.3~é and 7 for management

Source:

Tsukamoto, 1979b; Jense and Burruss,

3-139
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Table 3.2.3.8-12. Mule deer and mountain
lion harvest by manage-
ment area for 1978 for
those areas within the
potential study area.

-
] l MULE DEER- | MOUNTAIK LION
MANAGEMERT % ” —— — T
‘ AREA- ! NUMREF © NUMEEF
: | HARVEST HUNTERS HARVEST . HUNTERS
f ' i
| nEvaba ]
| 3 l 1C o¢
| & l 4 14
i ic b1,z , 1,048 : 0
| u : o5 2,608 : 20
: 10 ! w8 404 €
‘ 13 € 1,00¢
' 14 _ 421 94
15 ' 21e 500 ¢ 5
1€ ' 38¢ | ase | N 1¢
i A 226 641 C N
' 1€ | = 100 ! : it
10 ! ‘ ¢ ! 1c
' 2¢ ! 236 | sge | 5 14
‘ 1 ; 3¢ oz ! :
22 . 308 R ¢ i 3
2z ’ 178 4 1 ; s
24 ! 22 75 ¢ | 3
1 28 | 19 a c :
! sub Total b5 2 !
! STATE TOTAL 10,169 23,257 10 ! i '
.
UTAH ; .
11 1,655 4,755 | ‘
| 12 985 3,341 ' i
i 13 827 2,786 i !
' 14 388 1,571 ‘
52 297 1,281 i
84 S6¢ 1,927 ,
5% 1,006 o,786 ;
| 564 307 1,140 |
! 568 142 495 :
56C 368 1,303
824 152 566 ‘ |
628 8¢ 192 ! !
62C 118 310 ] ‘
Sub Total 6,889 .
STATE TOTAL 68,282 216,951 N.D. ¢ x.c.AAJ

1Manaqemem areas for mule deer and mountain lion dc not have the same
boundaries although numbered the same. See Fias. -...11.3-8§,-0,§ =10,
“Harvest includes recular license, control permits, and primitive weapons.
3No data available.

Source: Tsukamoto, 1979%a&b: Jense and Burruss, 19792,
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1-25 PRONGHORN AREAS
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Figure 3.2.3.8-7. Pronghorn, bighorn sheep and
elk management areas in Nevada.

3-191




LEGEND

] 3) T ELK MANAGEMENT AREAS
N T PRONGHORN MANAGEMENT AREAS

'__ BIGHORN SHEEP HUNTING AREAS

JG0EN, 3

—— NEST DESER
[ SNAKE VALLEY PART I

CELANCER
. NA3K

ST GEOﬂﬁg

‘ N

Figure 3.2.3.8-8. Big game management areas in Utah.
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Figure 3.2.3.8-9. Mule deer
management units in
Nevada.
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Human Environment

LEGEND

CONTROLLED TROPHY HUNT AREA

. CLOSED TO BIG GAME HUNTING

Figure 3.2.3.8-10. Mountain lion !
management areas in Nevada. 3
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Figure 3.2.3.8-11.

Mule deer management areas in
Utah.
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Human Environment

|
Table 3.2.3.8-15. Waterfowl harvest data by county in )
1978 for the Nevada/Utah study area. 1
DUCKS GEESE COOTS
STATE/
COUNTY NUMBER NUMBER NUMBER
HARVEST HUNTERS HARVEST HUNTERS HARVEST HUNTERS
NEVADA
Clark 8,369 1,262 443 1,262 367 206
Elko 5,536 666 166 666 0 0
Esmeralda 43 6 2 6 21 3
Eureka 1,100 119 7 119 9 9
Lander 202 73 o] 73 3 3
Lincoln 6,513 898 68 898 748 136 ‘
Mineral 1,958 113 496 113 0 0
Nye 5,508 837 128 837 553 84
White
Pine 1,051 201 5 201 0 0
Sub
Total 30,280 1,315 1,701
STATE
TOTAL 104,840 12,452 6,940 12,452 3,184 805
1
UTAH
Beaver
Iron
Juab
Millard
Tooele
Sub
Total
STATE
TOTAL
lpata for Utah are presently not available. 735-
Source: Molini and Barngrover, 1979,

3-19¢




Table 3.2.3.8-16.

Game fish in Nevada and Utah.

COMMON NAME SCIENTIFIC NAME INEVACE  UTAE
SALMON, TROUT, GRAYLING & WHITEFISE Family SALMONIDAE

Kinc Sezlmor. Cncorhynchus tsawyische bt

Kokanee Rec¢ Salmor. J. nerke kennialu: X ¥

Lake Trout Sa.velinus namaveus: »

Brook Trout £. fonr:nalis X

Dolly Varder. Trout £. maima X

Cutthroat Trout Saimc clark:

Lanontar. Cutthroat Trcut . o. henshaw. T FT
Coloraac Cuttnroat Trout £. ¢. pleurzzacus X

Utar Cutzthroat Trout £. c. vtah 33 .

Yellowstone Cuttnroat Trout £, ¢. lewzs. X x

Humpoldt Cutthroat Trout $. ¢. SpPE. X

Rainbow Trout: £. gaidner: hs
South¢oast Rainbow Trout £. ¢. :rideus 4
Kamloops Rainbow Trour S. ¢. kamioops X
Tanoe Rainbow Trout S. ¢. rega.:is ot
Pvramid Rainpow Trou:z S. g. smaragdus X

Golder Trout £. aguaborit s b4

Browr. Trout 5. trutte hs

rctic Gravlina Thumailus arcticus X

Mountairn Whitef.usr Prosopiumr williamsor.: N hS

Bonneville Ciscc F. gemm:ferur X

Bonneville Whitefish F. spilonotus A

Bear Lake Whitefish F. abyssicoia X

FIKE Fam:ly ESOCIDAL
Northern Pike Esox lucaus b
NORTH AMERICAN CATFISE Family ICTALURIDAE

Channel Catfish Ictaiyrus punctatus hS ¥

Wnite Catfish , I. catus X

Browr, Bullhead I. nebulosus %

Black Bullhead I. meias X pN
Northerr. Black Bullheac ©I. m. melas X
Southerr Black Bullhead I. m. catulus N

Yellow Bullhead ! 1. natalis ¥

PERCH | Family PERCIDAE
Yellow Perch ' Perca flauescens X
Walleye | Stigostedion vitreum vitreurt )3
.
SUNF1SH | Family CENTRARCHIDAE

Sacramento Perch | Archophtes interruptus X x

Largemouth Bass ) M:cropteres saimoides ¥ X

Smallmouth Bass } M. colomieu: X X

Striped Bass | Morone saxatilis X X

White Bass P chrusops box S

Bluegill Sunfish ! lepomis macrochirus | % X

Greer. Sunfish . L. cvanellus X X

Black Crappie | Pomoxis nigromacuiat:s [ x X

Wnite Crappie F. anpuiaris f X X

KOTE:
and Utah.

SE = State listed endangered species in Utah, caught as a gamefish in

Nevada.

3-199
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FT = federaliy listed threatened species, caught as a gamefish in Nevads




Table 3.2.3.8~17.

Major fishing

streams in Nevada.!

COCNTY (g STREAM TOURTY ¢ ETREAM
washoe, Storey, Desert Elko Cc. Badger
Churchill, Lyon, Sweetwater Blue Jacke:
Carson City, ané Thomas Bull Rur
Douglas Cos. Bronce Bruneau

Galena Columbia
Ash Canyon Humboldt (N.
Clear l & £. Fork®
| Owvhee (E. Fork
, Jarkridge
Nve, Esmeralda, Chiatovich | Mary's
and Mineral Cos. Indiar. 1 Lamoille
South Twirn !
Barley [ .
Pi:e ¥ Lander, L:ittie Humbold:
Reese Pershing, anc | R. (N. Fork®
Jett Humbolét Cos. Martin
v Duten Johr
Rebel
Clark Co. Cold McDermitt
Willow Jacksor.
Kinas K.
13
Eureka, White Fine, Roberts Mill
. Trout
and Lincolr Cos. Fish Creek X
Willow
Cave
X ! Kingstor
Silver
Steainer
Baker
Birch
Cleve ‘ )
| Bic
Lehmar. :
.
- In all, tnere are >,589 miles (4,167 km' suitable fishinc streams
in Nevada.
Source: Nevada State Fark System, 1977.




Table 3.

2.3.8-18.

Streams with good to excellent
fishery resources in selected
western Utah counties.*

COUNTY STREAM COUNTY 41 STREAM
Tooele S. Willow Creek iron Castle Creek
Clover Creek Louder Creek
Asay Creek
Juat Trout Creek W, Fork Asay Creek
. Clear Creek
Birch Creek Bunker Creek
Granite Creek u €
Burnt Cedar Creek
Sevier Raver Piute Deer Creek
Chicken Creek Beaver Creek
Pidgeon Creek Ten Mile Creek
N R City Creek
Millaré Lake Creek E. Fork Seyxer Raver
Otter Creex
Gak Creek
Box Creek
Fioneer Creek
S. Fork Box Creek
Chalk Creek Greenwich Creek
N. Chalk Creek reenwi €
Choke Cherry Creek
Meadow Creek Sevier Otter Creek
Corn Creek Salina Creek
S. Fork Corn Creek Gooseberry Creek
Maple Grove Springs Meadow Creek
Lost Creek
Sa- ete Cedar Creek Elttle Lost Creek
- Glenwood Creek
Birch Creek .
. Willow Creek
S. Fork Barch Creek
S. Spring Creek Monroe Creek
- Spring Doxford Creek
Cottonwood Creek
Dry Creek
Clear Creek
Salt Lake Jordan River Fish Creek
City Creek Shingle Creek
Red Butte Creek
1 c
Parley Creek Washington Santa Clara River
Mountain Dell
Water Canyon
lambs Canyon
leeds Creek
R. Fork Lambs Canyon
Mill Creek
Mill Creex N. Fork Virgin River
Big Cottonwood Creek ) ;
Little Cottonwood Creek

395

*Evaluations based on availability of game fish and overall rating of

stream r

Source:

each as per source.

wydoski, R.S., and Berry C.R., Dec.
Fishing values, logan, Utah.

29, 1976, Atlas of Utah Stream




Human Environment

fishing streams in the study area hydrological subunits are shown in Table
3.2.3.8-19. The annual change in Nevada gamefish effort and harvest is shown in
Table 3.2.3.8-2.

Snow-Related Activities

Snow-related recreational activities in Nevada and Utah consist mainly of
downhill and cross-county skiing, snowshoeing, snow-mobiling, and free play. These
activities are primarily concentrated in three main areas in Nevada and Utah: the
Nevada/California border (Lake Tahoe area), the Mt. Charleston area (Clark
County), and the national forests in central Utah. To a lesser extent, all other U.S.
Forest Service holdings and other mountainous lands within the study area also are
used for snow activities; however, because of their distance from large population
centers and the abundance of higher quality alternatives, the demand is much less
frequent. Such areas include east-central Lincoln County, Toiyabe National Forest
in Nye, Lander, and Eureka counties, and Humboldt National Forest in White Pine
County.

Native American Resources (3.2.3.9)

Cultural Resources (3.2.3.9.1)

Ancestral Sites and Occupation Areas

The area was occupied in late prehistoric and early historic times by the
Northern Paiute, Shoshone, Southern Paiute, and Ute tribes (Figure 3.2.3.9-1). Much
of the area lies in Shoshone traditional lands as well as in Southern Paiute ancestral
lands in southeastern Nevada and southwestern Utah. Portions of the Sevier Desert,
Desert-Dry Lake sub-area, and northern Milford Valley were occupied by the
Western Ute in prehistoric and early historic times.

Sacred Areas

Sites with religious importance are burial grounds, cremation areas, rock art,
special caves, springs, and selected physiographic features.

Gathering and Hunting Areas

Native flora and fauna are regularly used by Native Americans for food and
other purposes. As in aboriginal times, pinenuts are the most important plant
resource. Pinyon groves are distributed commonly in the mountain areas, as
illustrated in Figure 3.2.3.9-2.

Native plants are used for medicinal purposes. Willow, juncus, devii's claw,
and other riparian species are used for basket-making. Also gathered are special
clays for pottery, decorative paints and glazes, and tempering materials such as
mica and quartzite.
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Table 3.2.3.8-19.

Number of game fishing streams and
their total length for hydrologic

subunits within the study area. |
{
" T T - :
: { NUMBER | LENGTH i NUMBER | LENGTH
| NUMBER | UNIT NAME _oF o | wuMBER UNIT NAME _oF | oF
! . STREAMS | ST STREAMS - STREAMS
: ; {mi) : ‘mid)
' 4 snake 15 122 | 150 | Litele Fish creek | 4 | 12
; 16 | Sevier Desert 5 } 36 f 151 Antelope % 1 ! 5
47 . Huntington 26 0 295 | 154 ! vewark ! 2 3
53 Pine 1 i 42 5 156 | Hot Creek i 2| 5
55 Carico lake 2 ' 16 i 172 ! Garden i 4 ! 15 ‘
56 ' Upper Reece River 16 i los 173 ; Railroad - North L 5 26
30 ' Lower Reece River 5 | 80 - 174 Jakes - ' 1 7
134 © 3mith Creek 3| 24 ¢ 176 | ruby Poos 65
137b . Big smoky - North 23 106 | 177 | clovis : s . 16
138 3rass 4 22} 178 | Butte 2 f 10
139 Yobeh 1 E] { 179 Steptoe 7 : 33
140 Monitor 11 62 f 184 : spring ! 17 39
! 141 | Ralston 1 3 1 205 | Meadow valley Wash | 45
L 149 | Stone Cabin 1 2 207 White River . 4 37
J— L, i i
3002-1
jource: Wydoski & Berrv, 1376. Nevada Stream Evaluation, 1977,
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Table 3.2.3.8-20. Nevada gamefish harvest
(effort and success).

AVERAGE .

YEAR ANGLERS DAYS FISH —
DAYS/ANGLER FISH/DAY

1976 | 227.688 | 1.374.484 ' 3,363.595 6.03 | 2.44
1977 | 206.271 = 1.462,684 , 3,329,781 7.09 . 2.27
1078 | 178,684 | 1.657,295 3,752.800 9.28 226
1979 189.36%4J 1.761.886 | 3.836.687 9.30 l z.18 "

3923
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Socioeconomic Environment (3.2.5.9.2)

Reservation Lands

There are over 2.5 million acres of Shoshone, Paiute, Washoe and Ute Indian
reserve lands in the states of Nevada and Utah. Over 48),000 acres are within or
adjacent to the area. The reservations and colonies, their associated populations
and acreage, are listed in Table 3.2.3.9-1 and shown in Figure 3.2.3.9-3.

Withdrawal Lands

The Moapa Indians in southern Nevada proposed to withdraw 70,000 acres to
the south and west of their reservation in the Garnet California Wash, Muddy River
Springs, and Meadow Wash basins. The application is pending.

The Duckwater Shoshone propose to withdraw 352,000 acres or about 550 miz.
The area corresponds to the acreage for which BLM grazing permits are held by the
Duckwater Indians among other ranchers and lies in the Little Smoky north, central,
and south and Railroad-northern hydrological units. The application is pending.

Treaty Lands

The Ruby Valley treaty of 1863 granted the Western Shoshone approximately
24 million acres of land. The treaty boundaries coincide with the Shoshone ancestral |
occupational areas shown in Figure 3.2.3.9-1. In 1951, the Indians claimed
compensation for treaty lands lost to white settlers.

An Indian Claims Commission award of $26 million was refused by the Te
Moak Band of Western Shoshone in 1974. The Te Moak petition for land restoration
was denied by the Supreme Court in 1979.

The Moapa Southern Paiutes were given 3,90 mi2 or 2,496,000 acres of
reservation land by executive order in 1873. These lands lie in the southern tip
region of Nevada. In 1874, a new executive order, superseding the first one, doubled
the size of the land tract, but in 1875, Congress ordered that the reservation be
reduced to 1,900 acres. The Moapa Indians are engaged in an effort to retrieve
lands which were lost when the 1874 executive order was rescinded in 1875,

The status of Southern Pajute reservation lands in southern Utah is undeter-
mined. In 1954, the Utah Southern Paiutes were terminated from federal trust
status, but, as of 1980, "The Federal trust relationship has been restored..." (Public
Law 96-227:317). The federal government has two years to develop its plan for the
restoration and enlargement of reservations for the Utah Southern Paiutes.

Grazing Land

BLM grazing permits are held by Indians in the Duckwater, Odger's Ranch and
Yomba grazing allotments.

The Duckwater Reservation Indians in central Nevada share BLM grazing
permits with other ranches for about 352,000 acres of land in the Little Smoky and
Railroad-northern valleys (Figure 3.2.3.9-4). The Odger's Ranch and Yomba
allotments are outside the area.
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Water

The Humboldt River flows through or is adjacent to the Lovelock, Winnemuca,
Battle Mountain, and Elko Indian reserves. The South Fork of the Humboldt and its
tributaries are principal sources of water for the South Fork and Ruby Valley
reservations. The Reese River, which flows into the Humboldt in the Battle
Mountain area, is the principal source of water for the Yomba Reservation through
which it flows. The Muddy River is an important water source for the Moapa
Reservation and the Walker flows through the Walker Reservation. The Sevier River
and its tributaries are important to the Southern Paiutes in Utah (Figure 3.2.3.9-5).

In addition to major rivers and tributaries, there are numerous springs of
varying sizes in the study area that are economically significant for reservation and
colony Native Americans. There are also thousands of small streams and creeks
flowing out of the mountain ranges, many of which are important water resources
for Native Americans.

Throughout most of the Great Basin, the stream and creek flows are erratic
and/or minimal. Much of the surface water, therefore, is not diverted and utilized
but seeps into the ground. Wells are relied upon extensively by Indians and non-
Indians for domestic, agricultural and other purposes and groundwater storage
volumes are of central concern to the area inhabitants. !

The federal water rights doctrine, established in 198, holds that water rights
were reserved for Native Americans on reservations when the reservation lands
were set aside.

Archaeological and Historical Resources (3.2.3.10)

National and State Register Properties (3.2.3.10.1)

The National Register of Historic Places is the nation's official list of
properties worthy of preservation for significance in American history, architecture,
archaeology, and culture,

All historic and prehistoric properties listed on or pending nomination to the
National Register are shown in Figure 3.2.3,10-1. In the Nevada study area, there
are currently 4 properties listed on the National Register and 10 properties
currently pending nomination or in preparation for nomination. In the Utah study
area, there are currently 49 properties listed in the National Register and 6
properties pending nomination. Utah has a State Register of Historic Places (Figure
3.2.3.10-1). Nevada has only recently established a State Register, and there are no
entries as yet.

Archaeological Resources (3.2.3.10.2)

Data from the Great Basin study area serve to document a diversity of past
adaptive patterns during the past 10,000 years. It is generally thought that the
earliest occupants emphasized use of resources that occurred in the vicinity of
Pleistocene lakes and rivers. Climatic change resuited in a shift to a more desert-
oriented adaptation whereby people followed a mobile annual round based on
seasonal, scheduled harvesting of both plants and animals. In the sourthern Nevada
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region, some farming and a more sedentary lifeway were practiced by the puebloan
Virgin Branch Anasazi during the period between A.D. 40 and 1209, In Utah and in
southeastern Nevada, Fremont peoples follwed a similar horticultural subsistence
strategy and lived in semi-permanent villages. By A.D. 1090, Numic speaking groups
apparently moved into the Great Basin following the Archaic pattern of seasonal
movement and exploitation of wild food resources. During the same period, the
Puebloan lifeways disappeared by A.D. 1200, perhaps as new peoples expanded into
the region. Euroamerican settlement became significant only after the mid-1800s,
with farming, ranching, and mining the principal economic activities.

The nature of the resources exploited by the past occupants of the study area
had a strong determining effect on the nature and distribution of the material
remains that now comprise the archaeological record. Data from nearly 2,000
archaeological sites from Great Basin watersheds have been classified into four
major types of sites. "Multiple activity" sites generally include habitation sites such
as seasonal campsites, rockshelters, homesteads, and mining camps. "Special
purpose" sites are exemplified by rock art sites, cemeteries, churces, and battle
grounds. "Limited activity" sites are those sites which either exhibit either short-
term use or represent only a limited range of activities. Some examples of these
sites include small lithic scatters, short-term campsites, isolated features, refuse
dumps, corrals, and trails. "Isolated finds" can include any isolated artifact of
human manufacture and/or use. Frequently, these include projectile points, flakes,
ceramics, groundstone, bottles, and tin cans. Multiple activity, special purpose, and
limited activity sites are likely to be eligible for inclusion in the National Register
of Historic Places. Isolated remains, when considered in a regional context, have
the research potential to answer scientific questions.

Existing data suggest that most site types tend to be associated with water
and food resources; however, they can occur in any topographic setting. Limited
activity sites and isolated finds are numerous and widespread.

Historical and Architectural Resources (3.2.3.10.3)

The historic resources in the Nevada/Utah study area reflect its settlement.
Several historic exploration trails, numerous ghost towns, mining camps, home-
steads, stage stations, railroad lines and stations, stamp mills, and ranches are
present. Typically these resources can be expected near water sources and in the
foothill and mountain zones. Nearly 1,800 historic sites have been identified within
the study region. This area has undergone a series of economic booms, followed by
periods of decline, and the architecture of cities and towns reflect these cycles.
The most obvious remnants of these cycles are the numerous ghost towns.

Abandonment, neglect, and thefc of materials have reduced the number of
architecturally significant properties. However, the lack of intense development in
small communities has helped preserve the architectural integrity of the now
significant structures. Other architectural resources include residences, pony
express and stage stations, military forts, and other isolated structures.

Paleontological Resources (3.2.3.10.4)

Paleontology in the Nevada/Utah region is divided into two basic types: those
fossils of Paleozoic age, 225 to 59) million years, found in the mountain ranges, and

3-217




Human Environment

those of Cenozoic age, 10,000 to 61,000 years, found mainly in the valleys and along
the mountain fronts. Paleozoic fossils occur in most of the mountain ranges in
Nevada and western Utah, except (a) those made up of Cenozoic volcanic rocks, and
(b) the Snakes Range, which is largely metamorphic. Cenozoic fossil occurrences
are scattered throughout the area. Figure 3.2.3.10-2 shows some of the known
localities.

Construction Resources (3.2.3.11)

The M-X system will require substantial quantities of a number of construc-
tion resources to meet the needs of both direct and indirect construction activity.
Those resources considered most significant and deserving of mention are cement,
steel (mostly rebar steel), asphaltic oil, aggregate, and lumber.

Cement (3.2.3.11.1)

For a M-X system based in Nevada/Utah, the potential supply region covers
the eleven western States. The levels of production for the eleven state regional
market over the recent past are given in Table 3.2.3.11-1, reaching in excess of 17
million tons in 1978. Of this total, however, over 50 percent originates in
California. Demand just exceeds production, however, regional output is consider-
ably below present plant capacity levels with a capacity utilization for the region of
73 percent over the period 1973-1978. See Table 3.2.3,11-2,

At the more local level, however, demand exceeds capacity in both Nevada
and Utah by 42 percent and 18 percent, respectively in 1979. Assuming the ll-state
cement plant capacity utilization level of 73.7 percent over the period 1973-1978,
these percentage shortfalls rise to 93 percent for Nevada and 6) percent for Utah.
Over the period 1960-1978 the average regional shortfall has amounted to 195,000
tons/year.

Steel (3.2.3.11.2)

Of all the steel utilized by the M-X system, 98 percent will be in the form of
reinforcing bar steel (rebar) employed in reinforced concrete construction. The
production of rebar takes place in plants much smaller in size than iron and steel
plants and which are much more frequent in their geographical distribution.
Producer of rebar exist in a number of states considered to be within the M-X
supply region: California, Oregon, Wahsington, Utah, Arizona, and Colorado. Their
combined estimated rebar capacity as of 1979 was over 1.5 million times annually
which exceeds the regional consumption by over half a million tons.

Asphaltic Oil (3.2.3.11.3)

The demand for asphaltic oil originates in two sources: as a component of
asphaltic concrete of which it makes up 5.6 percent by weight; and as road bed
coating and realing oil.

Excess capacity presently exists within the regional supply area and two
asphalt suppliers in southern California report that their combined capacity will be
over four times the peak year requirements for M-X. Spokes people for the two
companies indicated that the asphalt market is presently depressed due primarily to
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Table 3.2.3.11-1.
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of Portland cement by district,

Nevada/Utah market area production

1960-1978.

!

THOUSANDS OF SHORT TOXS i

%

!

COLORADC. ’

¥YORING ARTRONA. OREGON
MONTANA. UThl . AND AND
YEAR | AND IDAHO | NEY MEX1CO | NEVADA | WASHINGTOX | CALIFORNIA « TOTAL |
(11 (2 (3) (4) (5) (€

1960 490 2,238 2 1.550% 7. 498 11,77¢
1961 524 2.581 A1 1.303° 7 .738 12,236
1962 576 2,550 2t 1.352% 823 12,717
1963 680 2,549 2 1. 466~ £ 664 12356
1964 688 2.413 - 1.550° 9 018 13,670
1965 677 2.222 704 1.143 8492 14,237
1966 694 2101 804 1.166 &.510 12,374
1967 6585 2.063 638 1,106 7003 12 367
1968 2,274 €80 1,180 £.840 13.710
1060 280 2,263 657 1,180 .542 14,52
1970 845 2,508 740 1.254 9.412 14840
1971 942 2.954 840 1,324 .103 15165
1972 956 3,145 831 1,426 9. 392 15750
1973 1.047 3,441 908 1,462 9,502 16,360
1974 1.002 3.351 916 1.389 $.202 15,950

1975 1,005 3,205 858 1,370 7,211 13,748 |
1976 1.044 3.524 912 1.391 7,802 14.763
1977 1.118 3,858 504 1,636 8.040 16.556
1078 1.058 3,899 1.006 1,880 ¢.315 17,158

i

2

Sour

Production data for Oregon included in ¥ashington's total

data for Nevada until 1965.

¥Washington's production includes Oregon from 1960-1964.

ce: U.S. Department 0f the Interior.
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Table 3.2.3.11-2. Portland cement capacity utilization
Nevada/Utah market area, 1973-1978.
Colorado,
. Wvoming, Arizona, Oregon %ash-
Year Montana. Utah, and and ington California
and ldaho New Mexico Nevada
1973 86.3% 72.4% 65.6% 64.7% 83.1%
1974 89.6 62.3 66.1 61.5 74.3
1975 83.1 57.9 61.9 65.0 65.3
1976 85.6 62.1 65.8 67.2 73.0
1977 93.2 71.7 63.2 78.0 82.0
1978 88.2 70.3 75.9 89.7 83.3
Six Year
Average 87.7% 66.1% 66.8 71.0% 76.8%
3729
Source: U.S. Department of the Interior, Bureau of Mines.

Minerals Yearbook.
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a major change in federal transportation funding which has reduced highway
construction significantly.

Aggregate (3.2.3.11.4)

Aggregate is virtually a ubiquitously occuring resource which, in addition, is
transported only small distances because of both its low value and bulky nature.
With M-X deployment in Nevada/Utah preliminary field reports indicate that basin
fill is of good quality and that substantial recover exist throughout the deployment
area.

Lumber (3.2.3.11.5)

M-X peak year demand for lumber amounts to 0.3 percent of national
production and at present western lumber inventories and mill capacity are in excess
of demand. The demand level exerted by M-X related construction can be
considered no more than round-off error in production estimates.
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Regional Environment Texas/New Mexico

REGIONAL ENVIRONMENT
TEXAS/NEW MEXICO

INTRODUCTION (3.3.1)

The following sections describe ¢he natural and human environment of the
Texas/New Mexico study area. Included are descriptions of physical and biological (
resources: Groundwater; Surface Water; Air Quality; Mining and Geology; Vegeta-
tion and Soils; Wildlife; Aquatic Species; Protected Species; and Wilderness and
Significant Natural Areas. Discussicn of the human environment covers: Employ-
ment; Income and Earnings; Public Finance; Population and Communities; Transport- ‘{
ation; Energy; Land Ownership; Land Use; Native American Resources; Archaeolo- {
gical and Historical Resources and Construction Resources.

General Descirption of Study Areas (3.3.1.1)

The study area in the Southern High Plains encompasses the Texas Panhandle
and eastern New Mexico (Figure 3.3.1.1-1). The relatively flat land has no well-
defined drainage basins and little runoff. The climate is semi-arid, precipitation
averaging less than 20 in./year. Dry land and irrigated farming is an important
economic activity. Several high-production oil and gas fields are within the area.

Description of Other Projects (3.3.1.2)

The effects of future projects will depend both on their geographic location
within the region and their magnitude. To assess project impacts, it is necessary to
simulate the future baseline environment. Also, since much of the project effects
are driven by labor in-migration, future baseline employment levels must be
detailed.

Table 3.3.1.2-1 presents baseline employment forecasts, by place of residence, ,
for counties comprising the Texas-New Mexico ROl. These projections, an extra- ,
polation of employment growth trends over the 1967-1977 period, indicate modest ,
growth in regional employment through 1994. Over the 1982-1994 period, regional
employment is forecast to increase by 38,590 jobs, an employment level of 343,450
in 1994 (HDR Sciences, October 1980).
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Table 3.3.1.2~1. Employment by place of residence, including

rpilitary, Texas/New Mexico region of
influence, 1982-1994. (Page 1 of 2)
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Table 3.3.1.2-1. Employment by place of residence, including
military, Texas/New Mexico region of
influence, 1982-1994. (Page 2 of 2)
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Over this period, Texas' share of the total forecast is to increase slightly, from
83.9 percent of total ROl employment in 1982 to 84.7 percent by 1994. This repre-
sents an overall average annual growth of 1.0 percent, with little cyclical fluctua-
tion in employment on a year-to-year basis. The table indicates that not all
counties are projected to grow; Lamb, DeBaca, Harding, and Quay counties are all
forecast to experience minor employment loss. On the other hand, the counties of
Lubbock and Potter/Randall, which already comprise relatively well developed
economies, are forecast for above-average growth.

Trend growth includes the assimilation of some industrial expansion; however,
sizeable energy projects, for example, would require adjusting employment growth
forecasts. Numerous energy-related projects are slated for the region during the
forecast period. However, virtually all have been found to be of a sufficiently small
magnitude or short duration such that they would not be expected to alter trend-
growth data presented in Table 3,3.1.2-1.

The following discussion details the more important future projects in the
region. It sets out project employment requirements and compares them to
projected available labor; then, where necessary, it estimates projected labor in-
migration.

Labor in-migration is a key variable in assessing project effects, since it drives
population in-migration, which in turn affects local housing markets as well as
supplies of community goods and services such as health care facilities, police and
fire protection services, parks, and other recreational facilities.

Tolk | and Tolk 2 Power Plants

The Southwestern Public Service Company is planning and building two large
coal-fired electrical generating units in Lamb County, Texas. Each would have the
capacity to produce 543 MW of electricity, with a capital cost of $220 million for
each plant.

Construction of Tolk 1 is underway, and the unit should be on-line in mid-1982.
Construction of Tolk 1 will require a peak of 650 workers in the spring of [981.
Construction of Tolk 2 will begin in 1982 and be completed in 1985. The Tolk 2
plant also will require a peak of 650 construction workers, with this peak occurring
in the spring of 1984.

The build-up of operations personnel for Tolk 1 began in October 1980, and will
reach a steady state of 100 to 120 persons by late 1981. Some operations personnel
for Tolk 2 will start work in the fall of 1983, and will reach 30 by 1985. The total
operating staff for both plants combined, therefore, is expected to be 130-150

people.

According to the manager of plant construction, few of the construction
workers currently employed on Tolk 1 have their families near the site. Instead,
most commute from their homes in Amarillo, Lubbock, Clovis, and elsewhere in the
region. This pattern is likely to continue for construction of Tolk 2. Operations
personnel probably would relocate to communities nearer the site, though the
number of such persons is quite small.
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Of the peak employment of 650 jobs, this analysis assumes that 100 would be
fi' d by persons in Lamb County. If each of these direct jobs induces 0.5 indirect
jows in the county, the total employment impact in Lamb County would be 150
workers. The rest of the project's employment effects would be dispersed so widely
over the region that no significant impacts in any single area are anticipated.

The Texas State Water Board's projected population of Lamb County during
the 1980-1985 period is a constant 17,400 persons. Assuming a continuation of 1975-
78 behavior for labor force participation and unemployment (an average partici-
pation rate of 42.8 percent and unemployment of 4.3 percent), projected employ-
ment (using the labor force concept) in the county would total 7,100 persons. Peak
project employment of 150 persons represents 2 percent of this baseline projection.
Most of the jobs created by the power plants could be filled by current residents of
Lamb County projected to be unemployed, though some in-migration is likely
because of possible mismatches between the occupational demands of the project
and the skills of local-area residents.

To account for these small levels of project-induced in-migration, the "high
growth" base'ine for Lamb County is assumed to be 17,500 through 1995, compared
to 17,300-17,400 projected under the trend growth baseline.

Interstate 27

The Texas Department of Highways and Public Transportation is planning
major improvements to Interstate 27 over a 115-mi stretch from Amarillo to
Lubbock. The project is broken into two sub-projects with the 24-mi section north
of Swisher County managed from the Amarillo office and the remaining 91-mi
portion managed from the Lubbock office. Both sections now are under construc-
tion, with approximately 100 workers employed on the Amarillo portion and 200
workers on the Lubbock section. This work force of 300 persons is expected to
continue activities through 1986, with a decline in project employment thereafter,
and completion anticipated in 1988-89. No significant numbers of operations per-
sonnel are associated with the project.

These project labor demands are extremely small compared to the size of the
labor force in the Amarillo and Lubbock SMSAs. No adjustments are made to the
baseline projections to account for this project.

Amoco Carbon Dioxide Pipeline

The Amoco pipeline project is designed to bring carbon dioxide from wells in
Colorado to the Texas/New Mexico area. It would traverse Union, Harding, Quay,
Curry, and Roosevelt counties in the M-X deployment region. The carbon dioxide
delivered by the pipeline would be used for tertiary recovery of crude oil, a process
that has been tested on an experimental basis but not yet applied commercially.
The Amoco project bears a capital cost of approximately $300 million.

Construction of the pipeline is expected to require approximately 6 months,
and probably would start in the last quarter of 1983. The project would require two
crews of 300 workers each, laying 15,000 feet of pipe daily for seven months to
complete the planned 400-mi pipeline. The project's employment requirements
consequently consist of about 600 workers during late 1983 and early 1984,
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Assuming an employment multiplier of 1.75 for the five-county rec:~ through
which the pipeline would be built, the project's 600 direct jobs woulé grnerate an
additional 450 indirect jobs, for a total employment impact within the five-county
area of 1,050 jobs,

Baseline population projections from the University of New Mexico's Bureau of
Business and Economic Research indicate a population for the five-county area of
78,000 during this period. Projecting the region's 1975-78 average labor force parti-
cipation rate of 39 percent and unemployment rate of 5 percent, baseline employ-
ment (labor force concept) in the five-county area would be about 29,000 persons in
1984. Project-related employment of 1,050 jobs represents 3.6 percent of this
baseline projection.

Since much of the project is located within long commuting distance to
Amarillo and Lubbock, many of the project's employees would reside in these metro-
politan areas. If half of the 600 direct employees do so, a total of 750 jobs would be
filled by residents of the five-county area. Assuming that 250 of these jobs are
filled by area workers who otherwise would be unemployed, the remaining 500 jobs
would be filled by in-migrants to the area. If the ratio of population to employment
for these in-migrating workers is 2.3 (the U.S. average for 1979), the population of
the five-county area would increase by 1,150 persons during 1983-84. This repre-
sents 1.5 percent of the area's baseline population. The population of each of the
five counties traversed by the pipeline therefore is assumed to increase by 1.5 {
percent above the baseline projection during 1983 and 1984,

Shell-Mobile Carbon Dioxide Pipeline

Shell and Mobile plan to construct a pipeline to transport carbon dioxide across
New Mexico in a northwest-southeast direction. A total of 10 New Mexico counties
would be traversed by the pipeline. Within the region of influence of the M-X
system, however, only Chavez and DeBaca counties would contain portions of the
pipeline,

The pipeline would require 1,300-1,400 workers during the peak construction-
phase from April 1982 to June 1983. These workers would be spread over the ten-
county area traversed by the pipeline, It is reasonable to assume that one crew of
300 persons would be employed in Chavez and DeBaca counties during 1982-83, If
half of the crew lives in these counties, and if the ratio of total project-related
employment to direct employment is 1.3, the project would generate about 200 jobs
in Chavez and DeBaca counties. Projecting the 1975-78 average labor force
participation rates and unemployment rates for these counties implies a level of
employment in Chavez County of 19,800 and in DeBaca County of 1,000 in 1982-33.
Pipeline-related employment would represent | percent of this two-county total.

Since the projected unemployment rate in Chavez County is 6 percent, many
of the pipeline-related jobs could be filled by area workers who otherwise would be
unemployed. The small number of remaining jobs generated by the project would be
within the normal employment growth projected for Chavez County under baseline
conditions. As a consequence, no alterations are made to the baseline projections to
account for this project.
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Arco Carbon Dioxide Pipeline

Arco plans to build a pipeline to transport carbon dioxide across the potential
M-X deployment region from north to south through Union, Quay, Curry, and
Roosevelt counties. The cost of the pipeline is approximately $200 million, with a
peak construction-personnel requireinent of about 600 workers. The peak of
construction activity would occur between the fall of 1982 and the fall of 1983.

The economic and demographic impacts of the pipeline would be very similar
to those of the Amoco pipeline project discussed previously. The labor and
materials demands of the two projects are similar, and both projects are located in
the same area. Peak activity on the Arco pipeline is scheduled approximately a year
earlier than that on the Amoco project., The baseline populations of the four
affected counties consequently are increased by 1.5 percent in 1982-83 to account
for the impacts of the Arco pipeline. For the four counties traversed by both
pipelines, the projected 1983 population under high-growth conditions reflects the
combined impacts of the two projects.

San Marco Coal Slurry Pipeline

The San Marco Pipeline Company plans to build a 900-mi coal slurry pipeline,
80 mis of which would cross Union County in the northeastern corner of New
Mexico. At the peak of construction activity from fall 1984 through spring 1985,
approximately 600 workers would be employed in building the pipeline.

If half of the projects direct employees reside in Union County, and assuming
the project has an employment multiplier within the county of 1.25, total employ-
ment creation in Union County as a result of the project is 375 jobs. Projecting into
the future, the 1975-78 average labor force participation and unemployment rates of
45.6 and 4.2 percent, employment in Union County (labor force concept) would be
approximately 2,100 persons. Project-related employment of 375 jobs represents
17.9 percent of this baseline projection.

Given the relatively low projected rate of unemployment, virtually all of the
375 workers would be in-migrants. If the average ratio of population to employment
for these in-migrants is equal to the 1979 U.S. average of 2.3, the population impact
of the project would be 860 persons. Since the peak of construction activity would
be observed only during portions of 1984 and 1985, the annual average population
impact would be somewhat less than 860 persons. Union County population is
assumed to increase by 500 persons in 1984 and 750 persons in 1985 above trend-
growth conditions as a result of the San Marco pipeline. In 1984, these impacts are
added to the smaller impacts of the Amoco pipeline.

Table 3.3.1.2-2 summarizes the adjustments made to the baseline projections
of the University of New Mexico's Bureau of Business and Economic Research and
the Texas State Water Board in order to account for the likely effects of major non-
M-X projects.




Table 3.3.1.2-~2. Adjustments to baseline
population projections to
account for major non-M-X
projects, Texas/New Mexico
deployment regions.

COUNTY AND PROJECT 1982 1983 1984 1985

Lamb County, TX |
Trend-growth Baseline (17,400 |17,400 | 17,400 | 17.400
Impact of Tolk 1 and 2 100 100 100 100
High-growth Baseline 17,500 (17,500 {17,500 { 17,500

Curry County, NM
Trend-growth Baseline |43,870 44,010 | 44,150 | 44.290
Impact of Amoco — 660 660 —
Impact of Arco 660 660 — —_
High-growth Baseline 44 530 | 45,330 | 44,810 ] 44.290

Harding County, NM
Trend-growth Baseline 1,050 1,030 1.010 1.000
Impact of Amoco —_ 15 15 —_
High-growth Baseline 1,050 1,045 1,025 1,000

Quay County, NM
Trend-growth Baseline {11,230 {11,250 | 11,270 | 11,290
Impact of Amoco —_— 170 170 —
Impact of Arco 170 170 —_ —_
High-growth Baseline 11,400 | 11,590 | 11,440 [ 11,290

Roosevelt County, NM
Trend-growth Baseline |16,610 | 16,670 | 16,730 | 16,800
Impact of Amoco —_ 250 250 —
Impact of Arco 250 250 —_ —_
High-growth Baseline 16,860 | 17,170 | 16,980 | 16,800

Union County, NM
Trend-growth Baseline 4,850 4,830 4,810 4,800
Impact of Armoco —_— 70 70 —_
Impact of Arco 70 70 — —
Impact of San Marco —_— —_— - -
High-growth Baseline 4,920 4,970 5,380 5,550

3922

Sources: Trend-growth projections are from the Texas
State Water Board and the University of New
Mexico, Bureau of Business and Economic
Research. Impact estimates and high-growth
projections have been calculated by HDR
Sciences, October 1980.

Note: Only in Lamb County, TX, do the changes shown
persist through the entire prcjection period
(through 1994). For the other counties shown,
no adjustments are made to the trend-growth
baseline from 1986 through 1994.
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Natural Environment

NATURAL ENVIRONMENT (3.3.2)
Groundwater Resources (3.3.2.1)

All surface and groundwater in the project area originates from precipitation
in Texas and New Mexico. Most of the precipitation returns to the atmosphere by
evapotranspiration. The remainder appears as runoff in streams or percolates into
the ground to recharge underground aquifers.

Rainfall occurs unevenly in the siting area, both seasonally and annually. In
addition to being poorly distributed in space and time, most of the rainfall occurs
within short periods of time. As a result, runoff is often excessive and damaging
floods are frequent. Mean annual precipitation ranges from 15 to 20 in.

Like rainfall, snowfall in the area is poorly distributed from year to year.
Average annual snowfall for the proposed siting area is 15 in.

The amount of lake surface evaporation is influenced by air and water
temperature and wind movement over the surface of the water. During wet years
when the availability of water is relatively high, net lake surface evaporation rates
are low, but during years of drought, evaporation from lakes and transpiration rates
of growing vegetation are high and the water supplies are increasingly depleted.
Mean annual lake evaporation ranges from 60 to 70 in. per year.

Drought interrupts the flow of water supplies and increases the consumption
requirements from water in storage. The water-supplying entities of the area must
be prepared to store and defiver sufficient quantities of suitable-quality water to
meet regular needs and to carry the water users through the drought cycle.

The principal aquifers in the project area are the Ogallala Formation on the
High Plains of New Mexico and Texas and the shallow and artesian aquifers in the
Roswell Basin, New Mexico. Numerous other geologic units are considered to be
minor aquifers because of interior storage and production characteristics and water
quality.

The Ogallala Formation (To) is the major aquifer in the project area. The
boundary of the Ogallala Formation in the Texas/New Mexico area is shown in
Figure 3.3.2.1-1 as are the counties affected by the proposed M-X project. The
total volume of groundwater potentially recoverable from storage in the Ogallala
Formation within the project area is approximately 112 million acre-feet. Of this
total, approximately 100 million acre-feet is in storage in Texas. This is presented
in Table 3.3.2.1-1. Average annual depletions from the Ogallala Formation are
approximately 2 million acre-feet per year (see Table 3.3.2.1-2). The regions and
subregions referred to in these Tables are illustrated in Figure 3.3.2.1-2.

The potential yields of wells that tap the Ogallala Formation generally exceed
several hundred gallons per minute. The water quality is generally satisfactory for
municipal and irrigation uses. Some groundwater contains objectionable concentra-
tions of fluoride and hardness, and may require treatment before use.

Recharge to the Ogallala Aquifer is mainly from precipitation and has been
estimated at a fraction of an inch per year (Cronin, 1969). Use of water from the
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Ogallala Formation is mainly for irrigated agriculture. Relatively large users of the
Ogallala aquifer for municipal supply in the project area include the cities of Clovis
and Portales, and Cannon Air Force Base in New Mexico.

The artesian and shallow aquifer in the Roswell Basin make up a complex
multi-aquifer system in which recharge to the groundwater almost equals removal of
groundwater from storage. Production characteristics of the aquifers are excellent;
yields of irrigation wells that tap artesian aquifers average 2,000 gpm. The quality
of groundwater generally is satisfactory for irrigation and municipal uses; however,
encroachment of saline water east of Roswell has occurred as a result of pumping.
The aquifers of the Roswell Basin are used mainly for irrigated agriculture and for
the City of Roswell's municipal supply.

The Dakota-Purgatoire Aquifer (Kdp) is an important aquifer in Regions II and
V by virtue of its relatively good water quality and large volume of recoverable
groundwater in storage. Projection characteristics of this aquifer are marginal for
large-scale groundwater development. However, well yields of several hundred
gallons per minute generally are possible where the Dakota-Purgatoire aquifer is
overlain by the Ogallala Formation and wells tap both units. The principal water use
from this aquifer is irrigated agriculture. The largest depletions of groundwater
storage from the Dakota-Purgatoire aquifer are occurring near Clayton in Union
County, New Mexico and in Northwestern Dallam County, Texas.

Nearly 4 million AFY of water were used in the project area in recent years.
Of this total, nearly 90 percent was used for irrigated agriculture. In the ten Texas
counties in the project area, surface water serves relatively few uses and therefore
is not tabulated. Present and projected uses of groundwater in these Texas counties
are shown in Table 3,3.2.1-3. Surface water is used extensively in some of the seven
New Mexico counties in the project area. The present and projected uses of surface
and groundwater in these New Mexico counties are shown in Table 3.3.2.1-4,

In the tabulation of water uses, a distinction is made between water use and
water depletion. Water use is the quantity of water withdrawn from its source for a
beneficial purpose. Water depletion is the proportion of the water withdrawn that is
no longer available because it has been either evaporated, transpired, incorporated
into products or crops, consumed by people or livestock, or otherwise removed from
the water environment.

Water use demands are estimated for the years 1970 and 1980 and projected
for the years 1990 and 2000 for all counties in Texas and New Mexico which contain
candidate siting areas under basing modes currently being evaluated. The purpose of
these projections is to characterize levels of competition for water which can be
anticipated during the project life of M-X. The figures do not represent precise
water use levels to be expected, because numerous economic, cultural, legal, and
political changes could prevent actual use levels consistent with predicted demand.
The figures represent a category-specific extrapolation of trends in water use which
recently have been evident in the region. Both long-term trends and short-term
variations were considered with long-term trends being the primary predictor of
long-term projections, and short-term trends being the primary estimator of 1970
and 1980 demands. The projections do not reflect detailed interactions among
competing use categories, a relationship which can significantly alter actual use
levels. Decreases in high value uses such as steam electric generation or industrial
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Figure 3.3.2.1-1 Boundary of
the Ogallala Formation.
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Table 3.3.2.1-1.

Stored groundwater in regions.

T ]
: AVERAGE VOLUME OF .
sec1on | susmestorl | BRER Ticxmes | SPECIFIC WELL GROUND WATER Mnres o eromacty |
| TN (acres: (I-:'EET) - YIELD YIELD IN STORAGE (i"gAr‘*F‘m:"sE" - |
| (GpM! (1C* ACRE-FEET) TR EEe
!
I Te i - - .15 500 - 26,18:
Ket i - 50 c.1lc --
11 - - - _ 200 - 49
111 To - - c.15 700 - T2.10¢ !
Xdp - - c.10 100 --3 H
iy
v shallow -_ -_— _ 500 -— 104
l artesian - - - 2,000 - 1844
l v To-e 85,760 25 C.15 250 322 218 |
! To-£ 568,960 75 0.15 550 6,400 4,27¢C |
! To-g 344,320 20 c.15 200 1,030 68~ |
l To-n 243,840 25 0.15 250 914 609 i
To-3 41,410 25 c.15 250 155 1c3 |
‘ Kdp-a 636,080 110 0.1¢C 95 7,020 4,68z :
K&p-b 384,000 100 0.10 100 3,840 Z,56C |
! kdp-¢ 237,440 70 0.10 100 1,660 1.11¢ .
{ Kdp~& 213,120 50 c.10 100 1,060 7c" \
' Kdp-e 130,56C 90 c.10 100 i,18C 787
' Kdp-h 273,920 100 €.10 100 2,74¢ 1,83%
i Kdp-i 200,960 40 0.10 100 804 53¢ '
Vi Kd~-a 109,07¢C 5¢ C.1C 100 545 3¢:
Je 82,980 108 G.23 125 2,000 1,23¢ :
Tre-b 823,270 110 0.10 16 9,060 €,04¢
Tre-s 99¢€,48C 90 c.10 18 8,97C 5,98(
viI - - - 0.15 500 8,67C 2,780 J
—
VIII Tc 213,760 25 ¢.15 250 80z PE-SN
¥ 213,760 50 c.1¢0 500 1,07¢ 1,e7¢C
IX Qal-a -— - 10 - -
Qal-L - - — 1,000 o -
Qab 26,650 100 0.15 900 400 2¢€
Trc - - -— <5 - -
Trs-a -— —_— -— <18 -— -—
Tre-b - - - 500 - -
Pat - — -— <10 - —_
I Psa (Pg) - - - <20 - -
256(
1 . .
Geologic sympols for subregions are based on published reports.
2
Regione 1, II, 11 - published estimates.
3
Values fror the Ogallala Formation include contribution from this minor aquifer.
I

Estimates Of present pumpage ir: Regior IV,
to pump ground water Lave been issued since 196C.

Basin has substantial recharge: however, nc rew permite




Table 3.3.2.1-2. Summary of calculations of
depletion rates in ground-
water regions.

R DEPLETION
REGION SUBREGION! METHOD~ RATE S0URCES
{(AFY)
I To A 7961000 Texas Water Development
Ket (%) Board (1977; :see Table 2}
IT -~ A 15,000 -
III T A 936,000 Texas Water Development
kdp TS Board :1977); (see Table 2)
v -- - - -
v To-e A 11,9000 Hudson (1976)
To=-£ A, 24, 300 Hudson (1976); Sorensen (1374}
To-g A 7,700 Hudson (1376)
To-h A 44, 300 Hudson (1976)
To-i D 200 Cooper and Davis (1967}
Kdp~-a A Q Hudson and Borton (1374});
Hudson (1976}
Kdp-b A c Hudson and Borton (1974):
Hudson (1976]
Kdp-¢ A 16,000 Hudson (1976)
Kdp-4 D 2,000 Sorensen (1974)
Kdp-e A 5,500 Hudson (1976)
Kdp~h A 35,600 Hudson (1976)
Kdp-1i D 2,000 Cooper and Davis (1967)
vI Kd-a D 400 Griggs and Hendrickson (1951)
Je E,D 1,800 Trauger and Bushman (1964}
Trc-b B,C 2 Bureau of Reclamation (1971)
Sorensen (1974)
Trc-e C 20,500 Sorensen (1974)
vIL - A,B 154,000 Hudson and Borton (1974)
Sorensen 1377)
VIII To~-K [od 26,400 8laney and Hansen (19365);
Sorensen (1974)
IX Dab A 0 Mourant and Shomaker (1970)
Hudson (1976)

w87

‘Geoloq;c symbols are based on published reports.
“Methods of calculating depletion rate (dv/dt) (see Section 5.2):

A, Rate (AFX] = .annual idecline Jof water .evel! X arsa) x
(gpecific yieid)

8. Rate (AFX) derived from pumpage data

C. Rate (AFX) = (amount of irrigation water minus amount of
deep percolation) x .irrigated icreage)

D. Rate estimated using available data and professional
judgment.

3Dopl-tion rate for this minor aquifer 1s inciuded in the value for
the Ogallala Formation.
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Table 3.3.2.1~-3. Use and depletion of groundwater

in Texas.
YEAR REGION WATER USE (acre-feet) DEPLETION (acre-feet)
1974 I 1,074,600% 795,980°
II and III 1,934,300°€ —
1980 1 975,260% 717,100
II -_— 15,900
I1I — 935,500
2000 I _— 545,000
II 3,500
II and III 1,575,500°*¢
III 830,500
2561
8value for Randall County estimated as proportion of depletion in
1980 (Texas Water Development Board, 1977).

bValues reflect the sum of municipal and irrigation water uses from
a summary of water use in the Canadian River Basin (Texas Water
Development Board, 1977). Values are considered high because, in
addition to the Project Area, Hansford, Ochiltree, Lipscomb,
Hutchinson, and portions of Potter, Carson, Gray, and Hemphill
Counties are included in the estimate.

cRegions I1 and III are undifferentiated because they are included
together in the Canadian River Basin summary.

Source: Texas Water Development Board, 1977. I
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Table 3.3.2.1-4. Use and depletion of water in
New Mexico.
WATER USE WATER DEPLETION
YEAR COUNTY (acre-feet) (acre-feet)
SURFACE GROUND SURFACE GROUND
19752 Chaves 46,583 288,051 32,513 187,260
Curry 1,583 314,508 1,583 172,981
De Baca 49,727 23,371 24,067 12,892
Harding 2,629 9,661 2,629 5,413
Quay 81,420 37,490 42,250 20,010
Roosevelt 11,077 243,992 11,077 134,091
Union 10,809 90,497 7,599 50,296
{c) (c)
1980° | chaves 332,500 217,400 i
Curry 299,700 170,200
De Baca 50,800 26,300
Harding 18,800 12,200
Quay 149,900 89,900
Roosevelt 184,900 115,700
Union 132,400 70,800
2000b Chaves 332,100 219,300
Curry 102,600 61,700
De Baca 46,800 26,700 '
Harding 25,600 17,200 _
Quay 169,500 102,100 ]
Roosevelt 172,900 111,500 '
Union 146,300 84,000
2562

aSource: Sorensen (1977).

Source: "BEA-BBR 1972 projection” from New Mexico Interstate Stream
Commission and New Mexico State Engineer Office, 1975,
County Profiles, Water Resources Assessment for Planning
Purposes.

Ccombined value for surface and ground water.
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uses often increase the market value of water in the region, thereby precluding its
use for low value prediction such as marginal agriculture or livestock production.
Furthermore, in designated valleys increased demands cannot be met by increased
withdrawals. Withdrawals must remain essentially constant while demands rise.
Rising demand is, in such cases, an expression not of the amount of withdrawal that
will occur but rather of the economic stress in competition for water that can be
expected in the area. Generally, increased demands beyond the level of withdrawal
that can be achieved will be met by competition among existing uses. Since
irrigation is normally the lowest value use, increases in other sectors will usually be
met at the expense of irrigation agriculture and increasing demands in the irrigation
agriculture sector will simply not be met.

Since irrigation agriculture normally accounts for greater than 95 percent of
withdrawals and consumption, use levels in this category are by far the most
important factor in determining future demands. In many counties, irrigation is
increasing, and increased demands can be expected to cause problems of water
availability during the project life unless mitigating measures or moderating
influences reduce competing demands or increase supply. However, where irrigation
is decreasing it is unlikely that surpluses in water availability will be generated by
those declines. It is more likely that production costs associated with competition
for water are already reducing the viability of marginal agricultural production
thereby decreasing use levels. This problem does not preclude water use for M-X in
any way, however, since M-X represents a high value use which can easily compete
for water availability in a free market economy. It does suggest, however, that in
many areas M-X uses will occur at the expense of irrigation agriculture or other low
value uses.

Water use is characterized by two values, withdrawal volumes and consump-
tion volumes. Withdrawals represent the amount of water displaced from the source
and consumption represents that portion of withdrawal which is no longer available
for other uses after the particular use has occurred. In general, water use is
increasing slightly in the region and consumption is increasing slightly but at a
faster rate than withdrawals. This is largely due to increased efficiencies in
irrigation methods. Water withdrawal and consumption values were calculated using
coefficient multiplication procedures similar to the accepted procedures used in
national and regional assessments and projections of water demands. Activity levels
and demand levels may differ from regional estimates due to the higher detail used
in the county level estimates. Consumption values are generally estimated as an
established percentage of withdrawal based upon observed, calculated, or published
values. Tables 3.3.2.1-5 through 3.3.2.1-8 present estimates of current and
projected water withdrawals and consumption in Texas and New Mexico through
2000,

Estimates of the physical availability of groundwater in the project area are
presented in Table 3.3,2.1-9. For those subregions where value for "life of aquifer"
is presented, mining (overdraft) of the groundwater reservoir (aquifer) is permitted
by state laws. The life of the aquifer, therefore, corresponds to an estimate of the
additional years that the groundwater reservoir can sustain present uses.

The "allowable additional development" assumes a 40-year life of the aquifer.
It is the annual use in addition to existing uses that can be developed from the
groundwater reservoir such that the reservoir is depleted in 40 years. This




Table 3.3.2.1-5.
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Texas water withdrawals (acre-feet/

year).
COUNTY 1970 1980 1990 1 2000
T
Bailey 293,748 290,711 287,992 i 285,286
Castro 684,465 704,716 725,884 i 746,533
Cochran 261,325 252,248 243,289 i 234,532
Dallam 128,896 137,342 146,250 ; 155,054
Deaf Smith 259,778 278,325 296,982 1 316,530
Hale 912,134 860,075 802,764 744,717
Hartley 86,406 97,823 106,650 115,636
Lamb 559,173 594,633 623,854 660,442
Moore 181,614 171,113 192,800 184,223
Oldham 28,341 31,111. 32,877 34,505
!
Parmer 660,977 726,645. 793,083 859,573
Swisher 547,340 578,495 607,246 636,227

2588




Table 3.3.2.1-6. Texas water consumption (acre-

feet/year).

COUNTY 1970 1980 1990 ’ 2000
Bailey 247,420 | 245,345 243,553 241,702
Castro 595,581 } 613,399 639,415 650,964

{
Cochran 207,389 ; 200,739 194,162 187,680
Dallam 104,528 111,647 119,353 126,940
Deaf Smith 209,852 i 224,828 239,667 255,407
Hale 791,021 g 742,309 690,708 639,258
Hartley 70,357 ; 79,596 88,426 96,411
Lamb 483,441 i 515,431 567,883 601,009
Moore 141,694 135,796 129,335 124,200
Oldham 22,907 23,357 23,511 23,472
Parmer 574,575 632,282 690,816 749,451
Swisher 475,650 J 502,553 528,276 554,217

755/
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Table 3.3.2.1-7. New Mexico withdrawals
(acre-feet/year).
T
[
COUNTY 1970 1980 1990 { 2000
|
T '
Chaves 396,831 | 407,484 420,121 | 432,523
Curry 256,421 281,024 | 306,088 E 330,934
|
De Baca 28,900 31,252 | 33,806 ; 36,200
|
Quay 118,635 131,399 145,316 | 158,774
i
Roosevelt 131,256 159,629 187,637 | 217,899
[
Union 65,605 66,075 67,909 | 69,223
2589
Table 3.3.2.1-8. Consumption (acre-feet/year),
New Mexico.
|
COUNTY 1970 1980 1990 | 2000
| !
Chaves 244,458 252,039 261,739 | 271,315
b
|
Curry 185,681 203,389 221,633 | 239,683
De Baca 17,975 19,797 21,800 © 23,718
}
Quay 54,601 62,804 70,324 ; 77,486
{
Roosevelt 95,450 116,356 137,519 | 159,487
!
Union 38,217 38,335 39,825 40,807

2590
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Table 3.3.2.1-9. Physical availability of groundwater
i in the Texas/New Mexico study area.

| RECOVERABLE
° 1 - 2 GROUNDWATER DEPLETION LIFE OF ALLOWABLE
REGION SUBREGION IN STORAGE RATE AQU IFER3 DEVELCPMENT*
(103 acre-feet) (103 aFyY) {years) (107 AFY)
: To 28,100 796 35 p
Ke:.
I - 490 15.9 31 3
1§34 To 72,100 936 e 366
de7
v shallow [CH —_ - 2
arteslar
v Tol 215 1.3 13 3
I
To* 4,270 24.3 175 32.3
, ToS 637 s.T 39 3.3
Tob 609 4.3 w4 b]
]
; To’ 103 2.2 515 2.4
|
! ¥dp! 4,680 9.2 — 117
’ xdp? 2,560 2.0 — 54,2
! Xdp 1,110 16.9 69 LT
‘ Kdp 707 2.2 353 5.7 {
; sdo? 787 5.5 143 14.2 _
i e 1,830 5.6 51 0.2
} X3p” 536 2.9 268 il.3
! Vi x4l 363 3.4 307 3."
: Je 1,330 1.3 739 3.4
T
: Trece 6,040 0.0 — 151
Trc.s 5,980 20.5 292 129
vII 5,780 154 3" a7
JITI To 1,250 26.4 47 4.8
<5
- — a8
L IX 2ab 266 9.0 0
1490

‘Regions shown on Figure 3.3.1.3-2.

iGeoliogic sympbols for subregions grovided on Figure 3.3.1.3-2.

‘Life of Aguifer = Recoverabie Groundwater in 3Storage.
Sepletion Rate

*Aillzwapie additional Jeveiorment [ assumes 1 40~vr life 3f =he aguifer:

< = Recoverable jroundwater .n 3torage = Jerclez:on Rate.
43

“'alies 3f recoveraoie storaje and lepienicn rate include sortrinutiang from
soth aguifers.

?Pumpage in Roswell Basin limited by State Enzineer to present amount:
approximacely 104,200 AFY far shallaw aguifer and 184,107 AFY for
artesian aguifer in Reqion IV

- : v . -
Additional developmen:z in =he Poctales Tnderzrs.nd sater lasic is
rejulated by the lew Mex1co 3tate Iniineer.
*S;breqx:n lies within Fort Sumner nderIrsird “aser 2asi-.
Additional development zrobaoi:r ~ot il wed .r.es3 3.:fize riinse
are reti.red.
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additional groundwater development is assumed to be consumptive use, which
probably would result from municipal and industrial use of the water for the
proposed M-X project. Whete the "life of aquifer" is less than 40 years, no
additional develpment of the aquifer is assumed. The subregions with less than a 40-
year "life of aquifer" are judged to have a severe problem of groundwater overdraft.
Forty years is the life of the aquifer generally assigned by the New Mexico state
engineer to declared underground water basins in which overdraft is permitted.

An interpretation of the estimates of physical availability of groundwater is
as follows. For subregions in which "allowable additional development" is non-zero,
development of groundwater, in addition to the amount presently being used, can
take place. The relative size of that additional development is indicated by the
values in Table 3.3.2.1-9. For subregions in which "allowable additional develop-
ment" is zero, existing uses of groundwater would have to be retired in order to use
groundwater for other purposes.

Reliance on Table 3.3.2.1-9 to predict the availability of groundwater must be
qualified.  First, in New Mexico, the state engineer may administer use of
groundwater by declaration of an underground water basin. Parts of Regions 1V, VII,
and IX lie within such declared basins and are essentially closed to additional
groundwater development. In the Portales underground water basin, use of
relatively large quantities of groundwater would require the purchase of existing
groundwater rights. In the Fort Sumner and Roswell underground water basins, use
of groundwater probably would require the purchase of both groundwater and
surface water rights. The dependability of groundwater rights in basins tributary to
the Pecos River are in question because of the ongoing suit over the Pecos River
Compact. In addition, the New Mexico state engineer may declare a new
underground water basin in the project area if he feels management controls of
groundwater use are necessary.

Secondly, in the Texas part of the project area, most of the land and,
consequently, the water rights, is owned by individuals. Purchase of lease of the
land and/or water rights would be required to develop the groundwater for municipal
and industrial use for the proposed project M-X, In areas under the jurisdiction of
underground water conservation districts, rules established by the respective
districts regarding well spacing would have to be followed.

Thirdly, the values presented in Table 3.3.2,1-9 are for planning purposes only
and should be used cautiously, especially in subregions where extensive development
of groundwater has not taken place. In these relatively undeveloped subregions,
published hydrologic data probably are not sufficient to reliably estimate the
quantity of recoverable groundwater, potential well yields and other design factors,
and the economics of obtaining a groundwater supply. In addition, the foregoing
analysis has not considered uncertainties involved in the acquisition of land and/or
water rights.

Surface Water (3.3.2.2)

The project area lies within parts of three major surface water drainage
basins: (1) Arkansas-Red White River Basins, (2) Texas Gulf Basins, and (3) Pecos
River Basins (Figure 3.3.2.2-1). The principal surface water resources in the project
area are the Canadian River in New Mexico and Texas and the Pecos River in New
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Mexico (Figure 3.3.2.2-1). The locations of major and minor water courses, surface
water reservoirs, and gauging stations for both stream flow and water quality
records for the project area are summarized in Table 3.3.2.2-1. The major surface
water projects (reservoirs) that are presently operating and drainage areas that are
regulated by interstate compacts are shown on Figure 3.3.2.2-1.

The Canadian River flows through Quay County, New Mexico, and Oldham and
Moore counties, Texas. Stream flow is regulated principally by the Ute Reservoir in
New Mexico and Lake Meredith in Texas. Lake Meredith supplies water for
municipal and industrial uses in 11 west Texas cities, but the contracted amount of
this water is only 103,000 AFY. Water from Ute Reservoir is available for
municipal and industrial uses but is largely unsold at present. Ute Reservoir has
been designed to comply with the provisions of the Canadian River Compact, which
allow a maximum conservation storage capacity of 200,000 acre-feet between
Conchas Dam and the New Mexico/Texas state line. At present, the conservation
storage capacity of Ute Reservoir is about 90,000 acre-feet. The reliable yield of
Ute Reservoir is estimated at approximately 10-15,000 acre-feet per year.
However, the water is used only for municipal purposes at a state park and for
gravel washing.

At present, Texas essentially has free and unrestricted use of waters in the
Canadian River Basin in Texas, excluding the North Canadian River. Lake Meredith
effectively controls all of the developable surface water resources in Texas in
accordance with provisions of the Compact. Water from Lake Meredith is sold to 11
cities for municipal and industrial uses. The contracted amount of water from the
reservoir, 103,000 AFY, is assumed to be the reliable yield. However, the quantity
of water released to the cities in the last five years has averaged about 70,000 acre-
feet per year (U. S. Water and Power Resources Service, 1980).

In recent years, water supplied from Lake Meredith for municipal uses has had
to be mixed with ground water to improve the overall quality.

The Pecos River flows through De Baca and Chaves Counties, New Mexico.
Stream flow is regulated principally by Los Esteros Reservoir, north of the project
area, and by Lake Sumner. Water uses (both ground and surface water) must comply
with provisions of the Pecos River Compact, which state that upstream use of the
Pecos River shall not diminish the flow entering Texas below the amount available
under 1947 conditions. The Pecos River is being adjudicated at present by the U.S.
Supreme Court in a suit between New Mexico and Texas.

The average annual discharge of the Pecos River in the project area is
approximately 150,000 AFY. Losses of streamflow take place in the reach of the
Pecos River between Sumner Dam and Acme. The river gains base flow from
seepage of ground water in the reach between Acme and Lake Arthur. Water in the
Pecos River in the project area is slightly saline. The water probably is adequate
for irrigation but unsuitable for municipal uses. In the reach between Sumner Dam
and Acme, the water quality shows a marked degradation.

virtually all surface water in the project area is appropriated and is being used
beneficially within the terms of international treaties, interstate compacts, court
decrees and state laws. A major exception is water in Ute Reservoir, which has
been appropriated by the New Mexico Interstate Stream Commission but is largely
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New Mexico study area.
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unused at present. This water would be available under contract to the Interstate
Stream Commission. The reliable yield of Ute Reservoir is estimated to be
10-15,000 acre-ft per year.

Other major surface water resources in the project area would be available
only by purchase of water rights or lease of water from existing users. Development
of these surface water resources for purposes of the proposed project M-X would
require retiring existing uses of the water. Water in Lake Meredith in Moore
County, Texas, must be purchased from the Canadian River Municipal Water
Authority. Rights to water flowing or in storage along the Pecos River in New
Mexico would have to be purchased or leased from irrigation districts. When
contemplating the acquisition of water from the Pecos River, it is important to i
purchase or lease water rights that are of relatively senior priority, in order to :
assure the availability of water in times of short supply. In addition, without prior }
treatment, the quality of water in parts of the Pecos River may not be satisfactory
for the purpose of the proposed M-X project.

Administration of Water Rights (3.3.2.2.1)

New Mexico

Systems of Water Appropriations. All surface water and ground water in New
Mexico belongs to the public and is subject to appropriation for beneficial use. .'
Beneficial use is the basis, measure, and limit to the right to use water, and priority
in date of appropriation gives the better right. The administration of water rights in
New Mexico is under the jurisdiction of the state engineer as set forth in provisions
of the constitution and statutes of the state, by adjudications of the courts, and by
terms of interstate compacts.

Surface water throughout the state of New Mexico is subject to regulation by
the state engineer under the 1907 water code (New Mexico Statutes, 1953,
Annotated, Volume II, Part 2). Groundwater in certain areas of the state is also
subject to control by the state engineer under the groundwater code enacted in 1931
(New Mexico Statutes, 1953, Annotated, Volume II, part 2). The authority of the
state engineer exists only in so-called "declared undergound water basins," basins
declared by the state engineer to have reasonably ascertainable boundaries and for
which management controls are necessary. The state engineer may declare an
undergound water basin without obtaining judicial approval. At the present time,
there are 27 declared underground water basins in New Mexico, encompassing
approximately 59 percent of the land area of the state.

Four concepts of New Mexico water law are important to consider in the
selection of an available source of water for Project M-X. First, water rights are
considered to be property rights; as such they may be transferred, sold, or leased.
Second, water rights are not necessarily appurtenant to the land on which the water
is diverted or extracted. One may own a water right that permits pumping of water
from one groundwater basin and applying the water to beneficial use in another
basin.

Third, the mining (overdrafting) of groundwater basins is permitted in New
Mexico. The state engineer decides whether the groundwater in a particular basin
will be mined. In a mined basin, the state engineer determines the rate at which the
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groundwater reservoir will be depleted. The lowering of water levels in a mined
basin caused by the pumping of groundwater by relatively junior appropriators,
together with the resulting increase in pumping costs and decrease in well yields,
does not necessarily constitute an impairment of the rights of relatively senior
appropriators. Finally, New Mexico water law does not establish a priority of uses
for water, so that use of water for irrigation is as appropriate a beneficial use as is
the use of water for municipal and industrial purposes.

Status of Appropriations. All or part of five declared underground water
basins are present in the project area. Four of these, the Canadian River, Fort
Sumner, Penasco and Roswell Underground Water Basins, are classified as stream
connected, in which ground-water extraction may result in a decrease in the
discharge of surface streams in the basin. No new permits to appropriate
groundwater in these basins are allowed by the state engineer unless the immediate
and potential effects of this appropriation are offset by the retirement of existing
surface water rights.

In the Portales underground water basin, mining of groundwater is permitted
at rates set by the state engineer. This basin is probably fully appropriated except
for about 5,000 acre-ft per year in the sand hills in the eastern part of the basin
(Jim Wright, New Mexico State Engineer Office, 1979, personal communication).

Outside of these declared basins in the project area, the drilling and pumping
of water wells in unregulated. However, it is reasonable to assume that the state t
engineer may declare a new basin in an area where relatively large new uses of
groundwater are proposed.

Surface water in the project area is fully appropriated except in the Arkansas-
Red/White River Basins. About 10-15,000 acre-ft per year from the Dry Cimarron
River may be available for appropriation. In the Canadian River Basin, Ute
Reservoir has been designed to hold 200,000 acre-ft of conservation storage, the
maximum allotted under the Canadian River Compact, when spillway gates are
installed. These gates have not been built yet, although bonds for most of the
construction costs have been authorized by the New Mexico Legislature. The
present conservation storage capacity of Ute Reservoir is 90,000 acre-ft of
unappropriated rights. It may be possible to divert streamflow in Revuelto Creek
(approximately 35,000 acre-ft per year) until such time as spillway gates on Ute
Dam have been installed (Slingerland, New Mexico Interstate Stream Commission,
1980, personal communication).

The Pecos River in New Mexico is generally believed to be overappropriated.
The Carlsbad Irrigation District, south of the project area, has the oldest priority
(1887 and 1888) for large quantities of direct flow in the river. The District also has
the right to store 300,000 acre-ft per year in Los Esteros Reservoir and Lake
Sumner, with a priority date of 1906. By stipulation, the Fort Sumner [rrigation
District in northern De Baca County has the right to divert the first 100 cfs (35,000
acre-feet per year) in the Pecos River. This water is released from Lake Sumner.

Other uses of water from the Pecos River in the project area either are small
or have relatively junior priorities. Included in this latter category are rights to
pump groundwater in the Fort Sumner and Roswell underground water basins. The
U.S. Supreme Court, in the suit between Texas and New Mexico regarding the Pecos
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River Compact, has defined the provision of the Compact regarding 1947 conditions.
New Mexico, in maintaining the flow entering Texas that was occurring in 1947,
must account for river losses due to development of groundwater in the Roswell
Basin as of 1947. The full effect of depletion in the surface flow of the Pecos River
due to pumping in 1947 may not yet have occurred. When rights in the Pecos River
are adjudicated as a result of this suit, many groundwater rights in the Fort Sumner
and )Roswell areas may have to be retired (Slingerland, 1980, personal communica-
tion).

Texas

Systems of Water Appropriation. Surface water within a defined watercourse
in Texas is public water and is subject to appropriation for beneficial use.
Beneficial use is the basis, measure and limit of the right to use water, and priority
in date of appropriation gives the better right., Besides priority in date of
appropriation, the following priorities for types of beneficial uses are also appli-
cable: (1) domestic and municipal; (2) industrial; (3) irrigation; (4) mining and
recovery of minerals; (5) hydroelectric power; (6) navigation; (7) recreation and
pleasure; and (8) other beneficial uses. Whether priority by date of priority by use
takes precedence has not been decided by Texas courts. Surface water rights are
adminstered by the Texas Water Commission of the Texas Department of Water
Resources. An adjudication of water rights in the Canadian River Basin in the
project area is underway, and a report of water-rights claims has been issued (Water
Rights Adjudication Section, 1980).

Groundwater in Texas belongs to the individual landowners and is, therefore a
private right. Texas courts have followed unequivocally the "English" or "common
law" rule that the fandowner has a right to take for use or sale all the water he can
capture from beneath his land. OQwners of land overlying defined groundwater
reservoirs (i.e., the Ogallala aquiffer) may voluntarily adopt well regulation through
mutual association in underground water conservation districts,

Three underground water conservation districts have been created in the
project area. Only two of those districts, North Plains Ground Water Conservation
District No. 2 and High Plains Underground Water Conservation District No. 1., are
active. These districts are headquartered in Dumas and Lubbock, respectively, and
have jurisdiction in part of the project area. The principal rules established by the
districts that control use of ground water are the required minimal spacings for
wells. The spacing between wells depends on the design discharge of the well, as
measured by the inside diameter of the pump column. For example, in the North
Plains Ground Water Conservation District No. 2, a proposed well with a 10-inch or
larger pump must be spaced at least 500 yds from the nearest well. Other wells of
the districts prohibit the waste and pollution of water.

Status of Appropriations. Surface water in the project area is considered by
state authorities to be fully appropriated. Existing surface water impoundments
control most of the developable surface water supplies. In the Canadian River
Basin, the Canadian River Municipal Water Authority has rights to use approxi-
mately 150,000 acre-ft per year from Lake Meridith for municipal and industrial
purposes. Their permit is subject to the provisions of the Canadian River Compact,
which wiil not be enforced until Oklahoma builds more reservoirs for conservation
storage. In the Red River Basin there are water-rights permits for both Bivins and
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Buffalo Lakes, although springflow that once supplied Buffalo Lake has dried up
(Settemeyer, Permits Division, Texas Department of Water Resources, personal
communication, 1980). In the Brazos and Colorado River Basins surface runoff is !
not sufficient to administer under a system of water rights (Haisler, Permits i
Division, Texas Department of Water Resources, personal communication, 1980). '

East of the project area in Hansford County, Texas, the Palo Duro River
Authority of Texas has rights to approximately 10,000 acre-ft of water per year in
Palo Curo Creek for municipal use. A reservoir to store this water has been
permitted but has not been constructed (Water Rights Adjudication Section, 1980).

Air Quality (3.3.2.3)

Meteorology

The climate is semi-arid with dry winters and is transitional between the
desert to the west and the humid coastal regions to the east. Precipitation varies
widely in location and amount throughout the year. Flash flooding is common
locally. Tornadoes may occur from May through August. Dust storms occur
frequently in the spring and are associated with frontal passages. This area has the
highest incidence of naturally caused windblown dust in the United States (Table
3.3.2.3-1). The study area has good vertical mixing and small potential for high ;
concentrations of gaseous pollutants. |

Air Quality

The federal, Texas, and New Mexico ambient air quality standards are
presented in Tables 3.3.2.3-2 and 3.3.2.3-3. In addition to the federal standards,
Texas has adopted more strict short-term particulate standards.

The New Mexico particulate standard is identical to the secondary federal
standard. As for gaseous pollutants, the Texas and federal standards are identical;
the New Mexico standards are stricter than the corresponding federal standards.
The federal primary annual and 24-hour particulate standards have been exceeded at
several locations in the study area; e.g., Lubbock, Texas, and Hobbs and Clovis, New
Mexico. Sulfur dioxide, ozone, and carbon monoxide levels remain below standards.

Mandatory Class I areas (no degradation permitted) located in the air quality
study area of New Mexico and Texas are Carlsbad Caverns, White Mountain
Wilderness Area, Wheeler Peak Wilderness Area, and Pecos Wilderness Area. The
air quality study area boundary and Class I areas are shown in Figure 3.3.2.3-1.

One Class Il area (some degradation permitted) in the study area is recom-
mended for consideration for redesignation to Class I status, the Capulin Mountain
National Monument in New Mexico.

Mining and Geology (3.3.2.4)

Sesmicity (3.3.2.4.1)

No active earthquake region is in the study area. Only minor damage can be
expected to occur from distant earthquakes.
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Table 3,3.2.3-1 Monthly percent frequency of dust
observations in the Texas/New
Mexico regions.

PERCENT FREQUENCY!
MONTH
CLOVIS CLAYTON AMARTLLO LUBBOCK
January 1.400 2.400 0.700 2.900
February 3.100 0.620 2.100 4.500
March 6.000 3.348 3.400 7.700
April 5.500 1.541 3.200 7.600
May 2.700 0.427 1.100 4.500
June 1.500 0.284 0.700 2.800
July 0.500 0.061 0.300 0.500 A
August 0.300 0.061 0.100 0.200
September 0.700 0.346 0.400 0.500
October 0.600 0.065 0.400 0.500
November 1.000 0.068 0.600 1.400
December 2.000 0.304 1.300 3.400
An:j:iage 2.100 0.610 1.200 3.100
832-3

lhe percentage of hourly weather observations in which
dust is reported as a restriction to visibility.

Source: Orgill and Sehmel (1975).




Table 3.3.2.3-2.
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Summary of National Ambient Air Quality

Standards (NAAQS) and Texas/New Mexico
Ambient Air Quality Standards.

S o A

FOLLUTRNT AVETRIAMGEING PRIMAR\.'NMCSSECONDARY ST:!EGEZQ;L\S Y\;E';;\Nrg\);;cs:
R e | e | o | | B | e
g:::iai::i:n::iter 24-hour< 260 ug/m’ 15C ug/m’ 150 vgw’ 15C ugrm’
— e e |
S T
:z:iiciizzznsjite, S-hour* - -~ 100 ug w? LA
Leac ?::f:igiixc Mean) 1.5 ug/m - :::;585 ii:gsas

Tee

1Secondary annual NAADS TSP standard (6o ug/mé) is a guide

state implementation plans.

INot tc be exceeded more than once per year,

°Not teo be exceeded any time by any single major stationary source

or group cf sources located on contiguous property.
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Table 3.3.2.3-3. Summary of National Ambient Air Quality Standards
(NAAQS) and Texas and New Mexico ambient air
quality standards for gaseous pollutants.

! T T
i NAAQS e TR MEY T
POLLUTANT AVERAGING TIME = STAvDARDE N e
I PRIMARY VW SECONDARY N R e
i
T * T
) : Lo ‘ ]
Carbon Monoxide 8-hour' ¢ 10 mg/m* ¢ Same as primary - Same as NAAQS | €.7 mg n’
(9 ppm) . standard (8.7 ppr
1-hour! . 40 mg/m? | . © 15 mg &t
¢ (35 ppm) . ; ©{13.1 ppn
Carbon Monoxide §-hour' " 10 mg/m? |
above 5.000 ft MSL ' (9 ppm) | ; '
1-hour! ! 40 mg/m? | i
. (35 ppm) . ! ‘
¢ J
Ozone 1-hour? 235 ug/m® | Same as primary ! Same as NAAQS | 118 ,gim? '
(0.12 ppm) i standard } | (C.06 ppm
Nitrogen Dioxaide Annual 100 ug/m? i Sameé as primary " Same as NAAQS
(Arithmetic Mean) (0.05 ppm) standard i
Hvdrocarbons 3-hour 160 ug/m? Same as primary ( Same as NAAQS
(Corrected for (6-9 a.m.) (0.24 ppm) standard ' .
Methane) ] .
; j :
Sulfur Dioxiae Annual 80 ug/m® | Same as primarv | Same as NAAQS , 52 g m’ !
(Arithmetic Mean) (0.03 ppm standard | (0.02 ppm:
24-hour’ 365 ug/m? I 260 Lg/m’ .
(0.14 ppm) . i i (0.10 ppm !
3-hour! none 1,300 ug/m” | Same as NAAQS
(0.5 ppm) [ i

1376
INot to be exceeded more than onte per year.

The ozone standard is attained when the expected number of days per calendar yvear witk a maximum
hourly average concentration above the standard is equal to or less than one.
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Minerals (3.3.2.4.2)

The major minerals are oil, natural gas, sand and gravel, natural carbon
dioxide, lime, and scoria. Potential deposits of copper, gold, uranium, potash, salt,
high calcium limestone, vanadium, and diatomaceous earth have been identified.

Sherman and Cochran counties in Texas, and Roosevelt County in New Mexico,
contain giant oil or natural gas fields and have been continuously explored for many
years. Several counties in eastern New Mexico remain largely unexplored for oil and
gas, mostly because they do not contain favorable source and reservoir rocks.
Figure 3.3.2.4-1 indicates areas of oil and gas and uranium potential.

Tables 3.3.2.4-1 and 3.3.2.4-2 present the value of mineral production in the
study area by county.

Playas (3.3.2.4.3)

Texas/New Mexico playas are intermittent to permanent ponds forming in
wind-deflation basins filled by surface runoff after rains, and are not associated
with any major drainage systems. The lakes vary in size and depth, ranging from
several feet to several miles in diameter, and from inches to feet in depth. The
larger playas have been excluded from the suitable areas.

Vegetation and Soils (3.3.2.5)

Much of the study area has been previously cleared for agricultural purposes.
Most Texas counties have over 50 percent cropland, while much smaller percentages
occur in New Mexico (except for Curry County).

The undisturbed natural vegetation of the study area is limited in extent, and
is composed mainly of fast-growing prairie grasses, including blue grama grassland
and mixed grama grassland vegetation types, which have moderately fast recovery
potential (Figure 3.3.2.5-1). Uplands, canyons, and riparian areas are dominated by
woodlands with large shrubs and small tress. Characteristics of natural vegetation
types are summarized in Table 3.3.2.5-1.

The study area has two major soil types, Alfisols and Mellisols. Found on
gently undulating upland surfaces, both are alkaline, generally fertiie, and suitable
for irrigated crops. Aridisols occur in only small regions. Figure 3.3.2.5-2 shows
soil groups in the study area. In general, erosion potential from wind is high.

Vvildlife (3.3.2.6)

Common and Typical Species (3.3.2.6.1)

Wildlife is a subset of Great Plains fauna. Animal species diversity is limited
due to low habitat diversity. Diversity increases in the northwest and west central
(near Santa Rosa, New Mexico) portions, due to increasing topographic relief as well
as decreasing aridity. The southwestern portion is arid grassland. Amphibians are
most common in riparian habitats and include toads and salamanders. Reptiles are
found in all habitat types. The vast majority of bird species are found in the
riparian habitats. However, others congregate in the canyon/upland habitats. The
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mammals include opossums, shrews, bats, armadillos, rabbits, rodents, carnivores
(such as coyotes and foxes), and hoofed animals (such as mule deer, white-tailed
deer, and pronghorn). Tables 3.3.2.6-1, 3.3.2.6-2, and 3.3.2.6-3 show all terrestrial
animals that may occur in or near the study area, whether rare or abundant.

Game Animals (3.3.2.6.2)

Big game species are mule deer (Figure 3.3.2.6-1), white-tailed deer (Figure
3.3.2.6-1), pronghorn (Figure 3.3.2.6-2), and, at the edge of the area, barbary sheep
(aoudad) (Figure 3.3.2.6-3). Important upland game (Figure 3.3.2.6-4) include
mourning dove, bobwhite, scaled quail, pheasant, lesser prairie chicken, turkey, and
cottontail rabbits. Much of the Texas study area is cropland, which supports such
upland game as pheasant and bobwhite. Most game birds live in canyon/upland
habitats. Beaver, muskrat, raccoon, badger, skunk, coyote, fox, and bobcat
comprise the majority of furbearers trapped or hunted. Playa lakes are important
habitat to migratory ducks, geese, and other waterfowl along the Central Flyway.
Several national wildlife refuges are located in the region, providing a high-quality
habitat for migratory and breeding waterfowl.

Aquatic Species (3.3.2.7)

Aquatic Habitat (3.3.2.7.1)

Playa lakes are the major aquatic habitat, but biotic diversity is limited by i
harsh conditions (e.g., periodic drying, high salinity, wide fluctuations in water level, “
and agricultural and oil field pollution) (Figure 3.3.2.7-1).

Aquatic Biota (3.3.2.7.2)

Twenty-eight fish species in the area have some commercial or sport value
(Table 3.3.2.7-1). Several minnow species, game fish species, and rough fish are
found in the river systems, reservoirs, and ponds. In many areas, highly mineralized
or intermittent waters allow only native and other undesireable introduced fishes
such as carp, carpsuckers, and redhorse to survive, The most significant sport fishes
are largemouth bass, catfish, and sunfish. Few endemic species occur because of ‘
the temporary nature of most aquatic habitats. |

Protected Species (3.3.2.8) ]

The term "protected species" applies to rare, threatened, or endangered
species that are condidates for or already included on state or federal lists. For
ferderally listed, proposed, and candidate species, Section 7 consultation under the
Endangered Species Act of 1973 was intiated with the U.S. Fish and Wildlife Service
by the Air Force on September 3, 1980.

Plant Species (3.3.2.8.1)

No federally protected plant species occur in the study area. Kuenzler's
barrel cactus (Echinocereus kuenzleri) is the closest federally listed endangered
species, and it is known to occur in the Sacramento Mountains, southwest of the
study area. State-proposed protected species do exist and are shown in Table
3.3.2.8-1. Their spatial distribution is shown in Figure 3.3.2.8-1.
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Table 3.3.2.4-1.

Texas mineral production in 1976
by county within the study area.

PERCENT OF

COUNTY VALUE MINERALS STATE TOTAL
($18.1 BILLION)

Bailey W Stone

Cochran $169,270,000 Petroleun, 0.9
Natural Gas

Dallam W Natural Gas

Oldham $ 4,496,000 Petroleum,
Natural Gas 0.02
Sand & Gravel

Parmer W Stone

Sherman $ 42,439,000 Petroleum, 0.2
Natural Gas

Hartley Natural Gas

Deaf Smith Limestone
(Caliche)

3221

W - Figures withheld to prevent disclosure of single
company production; state totals do not include

county withheld values.

Source: Minerals Yearbook, 1976.
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Table 3.3.2.4-2. Value of mineral production in New
Mexico by county within study area

1976.
PERCENT OQF
COUNTY VALUE MINERALS STATE TOTAL
($2.5 BILLION)
Chaves $20,387,000 Petroleum, Natural
Gas, Sand and Gravel, 0.8
Stone
Curry w Sand and Gravel
DeBaca W Sand and Gravel
Harding $ 80,000 Carbon Dioxide 0.003
Quay W Sand and Gravel,
Stone
Roosevelt $19,048,000 Petroleum, Natural 0.75
Gas, Stone
Union W Pumice, Sand and
Gravel, Stone

3222

W - Withheld to avoid disclosing proprietary data; state
totals do not include county withheld values.

Source: Minerals Yearbook, 1976.
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Figure 3.3.2.5-1. Simplified vegetation of the
Texas/New Mexico study area.
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Table 3.3.2.5-1.

Major vegetation types in

New Mexico study area.

the Texas/

GENERAL LOCATION

COMPOSITION

SQURCE 0F
PRESENT DISTURBANCE

Blue grama grassland

Mixed grama grassland

Bluestem grassland

Mesquite grassland

Sand dune vecetation

Desert crasslané

Chihuahuar Desert

scrud

Uplané and canvor
break vegetation

Riparian woodlané

Floodrlain vegetation

Playa lake wetland

Clay-clay loam soils,
north-nertheast portions

Silt l%am—sandy loam, most
of nigh plains

Sandy soils

Overgrazed grassland

Sand

Westerrn edge, dry high
plains

Southern edge, high plains

Gravelly loam, rollang to
steep slopes

Stream valleys

Salty floodplains

Playa lakes on high glains,
clay so:ls

Blue grama, buffalo grass

lue grama, side-~oats
grama, purple three-awr

lLittle bluestem, side-oats
grama, sand Lluestem,
sané sage, shinnerv oak

Honey mesquite, blue grama,
little bluestem

Shinnery oak, sand sage

Black gramsa, tobosa grass,
filuff grass, soap-tree
vucca

Creosote busl, black orama,
busk muhly

Juniper, mesguite, oak

Cottonwood, hackberry,
willows, mesquite,
tamarisk

hlkal: saccatorn, ¢iant
dropseed

Buffalc grass, wheatgrass,
cattail, ou.lrush,
willow

!
I

Agriculture, grazing
Agraiculture, grazing

Grazing, agracuiiure,
0il faelds

CvercrazinG, ORVs
Grazing, nunting, CFVe
Grazing, nunting, IFVe
Grazang, nuntang., TR.s
Grazing, hurtins, JF.g
Hunting, Ggrazing,
camping, ORVE
Grazing, CORVe
Acriculture, grazinc
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Table 3.3.2.6-1.

Amphibians

and New Mexico by habitat type.
listed endangered species are not included.

and reptiles of the High Plains of Texas

State or federally

HABITAT TYPE
COMMON NANE SPECIES NAME
meparian | DOON | SESERT | DUNE | MESQUITE | S.oRTGRASS | AGRICULTURE
Salasanders, Progs and Toads
Tiger Salamander Ambystoma tigrinum X
Plains Spadefoot Scaphiopus bombifrons X X X X
Western Spadefoot 5. hasmmond:i x X X
Woodhouses Toad Bufo woodhouser x
Sreat Plains Toad 8. cognatus X X X X X X
Green Toad B. debilis X X ‘
Red-spotted Toad 8. punctatus X X X
Bullfrog Rana catesbeiana X :
Plains Leopard Frog R. lazr2 X X x
+- o
Turtles '
Common Snapping Turtle Chelydra serpentina X "
Yellow mud Turtle Kinosternon flavescens X X
Pond Slider C. scripta X \
Ornata 8ox Turtle Terzrapene ornata 4 X X {
Lizards i
Collared Lizard Crotaphytus collaris X X !
Round-tailed Horned Lizard Phyronosoma modestum x x x
Lesser Zarless Lizard Holbrookia maculata X X i X X
Side-blotched Lizard Uta stansburiana x X i X X
Eastern Fence Lizard S. undulatus x | ox i X x : X
Great Plains Skink £. odsoletus X { b3 : X
Texas Spotted Whiptail C. gularis x 0 ox ! X
Checkered Whiptaal C. tesselatus X I X 1
Chahuahua Whaptail C. exsanguis X | X l .
Snakes T | E
Checkered Garter Sneke T, msrcianus X { ( !
Texas 8lind Snake L. dulcis } X ] X X X
Western Hognose Snake Heterodon nasicus ’ ;‘ X X X
Prairie Ring-necked Snake Diadophls punctatus X .
Yellow-bellied Racer Coluber constrictor X : I X ' X
Coachwhip Nasticophis flagellum X X x x i i
Glossy Snake Arizona elegans ! X ‘ X ! X
Bullsnake Picuophis melanoleucas X X X ! X X ' X
Great Plaing Rat Snake Blaphe guttata X ) |
Central Plains Milk 3nake Lampropeltis triangulum X : X X
Kingsnake L. getulus X X x| X X
Great Plains Ground Snake Sonora episcopa x| x
Long-nosed Snake Rhinocheilus leconte: x x ! ox x
Plains Black-headed Snake Tantilla nigriceps X b3 X X 1 X
Texas Night Snaxe HAypsiglena torquata x X X !
Oesert Massasauga 3istrurus catenatus x X i X X X
Praicie Rattlesnake rotalus viridis X X ' X X X
Western Diamondback Rattle~ €. atrox X X X L X X X
snake

ltncludes shinnery-cak and sand sage dune.
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Table 3.3.2.6-2.

states and

Birds of the High Plains of Texas and New Mexico by
habitat type (Pg.

1 of 3).

HABITAT TYPE

M i 1 T T
y - . . ZANYON DESERT OUNE | MESQUITE | - gy -
SCMMON NAME SPECIES TYPE STATUS RIPARIAN “;PLAND SCRUBS I SCRUB- | SRASS RTGRASS 1 AGRIZTULTURE
|
Loons and Grebes
'
Eared jrege Podiceps nigricoilis MWB X . )
Pie-billed Jrepe Podiiymdus podiceps MYL X
+
Herons, Egrets and Ibis '
Great Blue Heron Ardea herodias Yr X :
Snowy Egret Leucophoyx thuld 8 X ) '
Blacxk=crowned Night Heron Nycticorar nycticorax A X i \
n
Swans. Ducks and Geese :
Janada Goose Sranta canadensis MFW X !
Snow Soose Chen hyperborea MFW X .
Mallard Anas platyrhynchos MSSuFW X
adwail A. strepers B X .
American Widgeon A. ame. ana MYLB X
Pintail A. acuta “YLB X
ireen-winged Teal A. srecca carolinense MSYL X '
3lue=winged Taal A, discors MYLB £
<innamon Teal A. Cyanopteras MSSuWB X
shovlier A. clypeata MSSuW X
Redhead Aythya amer:cana WSFW X
lanvasback* A. valisineria MSFW X
Lasser Scaup A. affinis MSTW X
Bufflehead Sucephaia albecia ™S X
Ruddy Duck Qyyura camaicensis MSFW X
Hawks. Eagles. and !
Vyltures
Tirkey Yulture . Cachartes aura MSSuB X X
sharp-shinnad Hawk* Acciplter striacus MSuW X
Iooper's Hawk: A, cooper: YL X X X X
Red-tai.ed Hawk Buteo :amaicens:s uYLB X X X X
Rough~-leaqed Hawk 5. lagopus Riad X X
Farruginous Hawk 3. regalis uYLB X < S X X \
Swainson's Hawx* 3. swainsoni MYLB X X . s N X
Solden Saql‘o Aguila chrysaetos MYLB X X
Marsh Hawk* . {ircus cyaneus MSuFwB X < X < X
Prairie Falcon~ | Faico mexicanus MSWB X i
American KXestrei- F. sparverius YL X < X . X X
Gallinaceous Birds
3odbwhite Colinug virginidanus YLd X X X
Scaled Quarl Callipepia squamata YLB X £ X X AN X
Ring-necked Pheasant Phasianus colchicus YLB X X X
R1e Grande Turkey Yeleaqr:s jailopavo YLB , X
Cranes, Rails and
Gallinules !
3andhill Irane jrus canadensis MSufw <
American Idot fulica americena vYLB X
Shorebirds
snowy Plover Charadrius riexandrinus vsuB x . . '
Kilideer Z. vociferus MYLB X ! ! X
Common Snipe Capella gail:nago MSFW X !
Long-billed Curiew Yumenius americanus MSJFWR X i <
Jreater fellowieas Tringa melancieuca MSSuW X |
3arrd's Sandpiper Calidr:s barrdiz MSSuf X !
lLeast sandpiper C. minutiiia MSW X H
Wwestern Sandpiper C. maur: “SSuf X ! ,
American Avocet Recurvirostra americana MSufB b3 . !
dlack-necked Stilt Himantopus mexicanus MSSufB X ' ! !
Wilson’'s Phalarope Steqanopus tricolor vSSufg X . ‘ |
. i
b Sl +— \ t ¢
Gulls and Terns ' | % :
‘ ! i ! .
mng-pillied Gull tarus delawarensis MSuWB x i \ i .
Black Tern® Chilidonias niger MSSuF X i . i | ;
RS T ) 1 M
Pigeons and Doves I ( ' \
‘ l
fock Oove (Pigeon) Columba livia L8 X 1 ' ! N
wourning Dove Zenaida macrours VLS X X ' X ‘ X X .
: ! !
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Table 3.3.2.6-

2. Birds of the High Plains of Texas and New Mexico by

states and habitat type (Pg.

2 of

3).

1

HABITAT TYF

€

<IMMON NAME SPECIES NAME 3TATUS — - —_ —
RIPARIAN ' MESLVITE SHIRTSPASS  ASRITULTURE
IRA3S
Cuckoos
tellow-pi.led Juckd0T ST JIUS Ame M3.FB 3
Roa trinner SeOCOCTYX Udaifaralanis £l $ < < <
owlis .
Sarn Mwi- NEo aiba 3 < X \ X
sreat Horned Jwi g-nianus VLB X X e
Burrowing Jwi Athene sunicu.ar.a iLB N LY A
Goatsuckers and Swifts
Jommon Nightnawk “hordeiles minor MS5uB £ . £ £
Ahlte-taroated swift ASrondutes saxariiis MSFWB <
woodpeckers .
Zommon Flitker Jolapres auratus h¢4 X . X X
feiiow=tilled 3apsucker 3PRYrapicus cariis W
Ladder-sacked wWoodpecker Piroiles 3ca.aris YLB X X X
Flycatchers
Western Kingoard Turannus vert.:aiis MSSuFB X X
3av’s Phoebe S4yorals Idyus NYL X X ks
Adestern Tiycatcner Empidonax i:€f;c:lis uSF X
destern dood Peewse SIICOPUS Fordidulus NESuFD £
Larks
jorned Lark Eremophila aipestris s X X
Swallows
Rougn~-winged 3wallow Stelgidopteryx ruficollis MSuB X
Barr Swallow Hzrundo rustica MSSuFB X X
Crows and Jays
Blue Jay Jyanocitta crastata Sufw X
stelier's lay C. stajler: MSW X
scruo Jay Apheiocoma coeru.escens MSW X
anite-necked Raven Jorvus sryptoieucus YLB X X X X
Jommon lrow C. brachyrhychos uSW X X X <
Piayon Jay Symnorhinus cyanocephalius MSFW X X
Wrens
Houss Wren Troglodytes aedon MSFB X
Bewvick's Wren Thyromanes bewickii MSSuwWP X X X
ongdbilled Marsn Wren Jistothorus paluseris MFW !
Rock Wren Salpincces sbsoletus MSuwB X X :
Yockingbird, Catdirds | ;
and Thrashers ' :
“ockingbird imus p0iygiottos MYLB X
3age Thrasner Jrecscoptes montanus MSFW X . ' X
——— — —_— —
]
Threshes and Bluebirds : .
Robin Turdus mgratorius YL X ) X
Swainson's Thrush Catharus ustulaca Fw X H ' b ' i
Eastern 3luebird Sialia slalis L X ; ! i ' !
Mountain Bluebird 5. currucoides MSFW X i X ! X )
e S Eo + e —
I
Gnatcatchers and | i ! : I
Kinglets i ' i
!
8lue-gray Gnatcatchers Polioptila casrulea MSurve X 1 X
Ruby -crowned Xinglet Reguius calendula MSTW X J ]
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Table 3.3.2.6-2. Birds of the High Plains of Texas and New Mexico by
states and habitat type (Pg. 3 of 3).

Breeding record in area.
8pring records.
Summer records.
Autumn records.
¥inter records.
Records throughout year.

iarmerican Ornithology Union Blue-~ligted.
'tncludes Audubon's Warbler.

-
FRwEweX
AR RN

¥

3-274

HABITAT TYPE
COMMON NAME SPECIES MAME STATUS N T l ! . H N
RIPARIAN I N ?ESE'? f“- ! ‘.IS.Q"X“ ! SHORTSRASS ' AGRI
| UPLAND SCRUBS SIRUB* 3RASS [ .
! ' !
Pipits ; [
| .
'
water Pipit MSFW X ' | ‘
Sprague’s ?:ipit MSFW § . | , X
i ;
—t+— t ¢
waxwiags ! ! ! |
‘
Tedar Waxwing Bombyc:.la cedrorum nSrv X x 1 ! X 1
i —
I
Shrikes \ f
t
oggernead Snrike Anius ludovicianus LB X X X ! X X i
|
Starling ! ) { )
i
I
starling Sturnus vuljaris YL X \ !
. ' )
‘ i H
Vireos ; !
. )
‘Warbling vireo Vireo giivus MSuf X \ ' 4 , i
* ST H v
Warblers i : ‘
i
8ia. s+ White Waroler ¥niotilts varid MSSuF X x ! |
Nasnville Warbler Vecrmivors ruficapilla MSF X i
Yellow Waroler Dendroica petechia uSSuB x X | ] ;
“Yellow-rumped Warbler- D. coronata MSFW X X i i ;
MacGillivary's darpier 2porornis tolmiel uSF X ‘ ‘ X
Yellowtnroat Seothlyprs sr:ichas MSSuFB X 1 '
Wiison's Warbler Wilson:a pusilia aSF X t
4 i
Weaver Finches
House Sparrow Pagser jommsticus LB X
Y
Meadowlark '
1
.
Eastern Meadowlark Sturnella magna YL X X X
Western wesdowlark 5. neglecta LB X X X X X .
+ —_—
Blackbirds and Orioles '7
Red-winged Blackdird Agelatus phoeniceus £47 -] X I X
Northern Oriole Icterus galbula MSus X ,
8rewver’'s Blackdird Euphagus cyanocephaius ~YL X H X
Great-tarled Grackle Juiscalus mexicanus 1 49 X P
Cosmon Grackle 7. quiscule MSuw x X i
Brovn-neaded Cowbird Nolothrus acer nYLs X I x
o
Grosbesks, Pinches, i
Sparrows and Buntings h
)
Blue Grosbeak Guiraca caerules MSSurs x X i
Lazily Suntang Paserina amoena MSSur X '
Dickcisnel $piza ame: _cana MSSurs X x
gvening Grosbeak Hesperiphona vespertina MSFW X 5
House Pinch Carpodacus mexicana 42 ] X X x | X
Pine Siskin Carduelis pinus MYL X
American Goldfinch C. eriseis MSuw X X
Lesser Goldfinch C. psalceria w X X
Rufous-sided Townee Pipilio erythrothalmus L X X
Lark Bunting Calamospiza melanocorys MSurvs X x X X
Lerk Sparros Chordestes grammacus MSSus 3 X x X X X 1
Cassin’s jparrow Armophila cassinii e X X x x {
oark-eyed Junco Junco hyemalis e X
Tree Sparrow Spizells ardorea ol X X X
Clay-colored Sparrow §. pallida “sur X
Srewes's Sparrov S. dDrewer:i MUV X X x X
White-crowned Sparrow Zonotrichia isucophrys ey X X X
White-throated Spartow Z. albicoilss nsre X x
Lincoln's Sparrow Melospisa lincolnsa nrv X X
song Sparrow N, seiodia L x
Llared L Caicarius ornacus usrv X
‘tncludes shinnery-oak and sand saqe dune. Migratory into, out of., or through area. 1214-1




Table 3.3.2.6-3.

Mammalian fauna of the High Plains of Texas and New
Mexico by habitat type.

HABITAT TYPE
CANYON LESERT | DUNE MESQUITE
o Si z RIPARIAN HORT A b
MOR NAXE SPECIES TYPE UPLAND | SCRUB | SCRIB® | GRASS | SMORTGRASS | AGRICULTURE
Opoasum !
Cpossum Dideiphis virginianus X X ‘
S T
Shrews :
Jesert Shrew Notiosorex crawfordi X X l
T
Bats i
|
Cave Myotis Syotis velifer X i
ong-legged Myotis ¥. volans X |
Weszern Pipistrelle Pipistrellus hesperus X |
Townsend's Big-eared Bat Plecotus townsendi X i
Pallid Bat Antrozous pal.idus X 1 X
Brazilian Freetairled Bat Tadarida brasiiensis X { 4
B1g free-tailed Bat T. macrocis X |
Pocketed Free-tailed Bat T. femorosacca X i
—_
Armadillos | .
) i
armadille Dasypus novemcinctus X i .
Rabbits ‘
8lack-tail Jackrabbit Lepus caifornicus X ' X i X X
Desert Cotrontaill Syivilagus audubons X X X , X X X
Sastern Cottontairl 5. flor:danus X ; X X
i
Rodents |
Thirteen-lined Ground Squirrel Spermophiius tridecemlineatus ( X X
jpotted Ground Squirrel §. spiiosoma X | X X X
Black-tailed Prairie Dog Synomys ludovicianus { X X
Plains Pocket Gopher Geomys bursarius X X X X X
Desert Pocket Gophar G. arenarius X X
tellow-faced Pocket Jopher Pappogeomys castanops | X X
31lky Pocket Mouse Perognathus flavus X H X i X X X
Plains Pocket Mouse P. flavescens X P
Merriam's Pocket Mouse P. Nerriam: X x ! X
Hispid Pocket Mouse P. hispidis X X X )
Jrd's Kangagoo Rat D1podomys ord: X X t X
Besver Castor canadens:s X .
Plains darvest Mouse Reithrodontomys montanus X X X X X
Western Harvest Mouse R. megalotlis X X X X
Deer Mouse Peroayscus maniculacus X X X X X X X
White-footed Mouse &. leucopus x X X
8rush Mouse P. boylis x X X
Rock Mouse P. gifficilas X X
Northern Grasshopper Mouse Onychomys leucogaster X X X X X
Hispad Cotton Rat Sigmodon hispidis X X
Southern Plains woodrat Neotoma micropus X X
White-throated woodrat Y. albigula X X X
Norway Rat Ractus norvegicus X X
House Mouse ¥us usculus X ! X
Porcupine trethizon dorsatum 3 X X
Carnivores
Coyore? Canis (atrans x X x 1ox x X
$wifr Fox Yuipes velox : x
Cray rox! Urocyon cinerecargenteus X X X
facoon ! Procyon lotor X x x
Nuscela frenaca X X X
Taxidea taxus X X
Spottad Skunk Spilogale gracilis X
senpoq §Iunk Meaphitis mephitis X X X x X X
Bobcat* ' Feiis rufus X X X ! X
Hoofed Animals
Mule Deer’ Odocos leus hemionus X X X X
“nite-casl Oeer’ 0. virginianus x x
rronqhom’ Antilocapra americana X X
1218-4

inequlated as & furbearer.
ipgquiated as a predator.
lnequiated as 2 game anamal.

“tncludes shinnery-oak and sand sage dunes.
Sources: Davis, 1974; Pindley. et al., 1975,
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Natural Environment

Wildlife Species (3.3.2.8.2)

Three federally protected and 12 state-protected birds occur in the area.
Randall County is a stopover point along the Canada-Aransas migratory route for
the federally protected whooping crane. One federally protected mammal -- the
black-footed ferret -- may live in prairie dog towns in the study area but is probably
extirpated. A complete list and map of endangered and threatened animal species is
provided in Table 3.3.2.8-2 and Figure 3.3.2.8-2, respectively.

Aquatic Species (3.3.2.8.3)

Protected fish occur mostly in the Pecos River near Roswell, Fort Sumner, and
Santa Rosa, in the Canadian River near the Texas border, and in Ute Creek near
Mosquero (Figure 3.3.2.8-2). Thirteen fish and two frogs which are state protected
as well as one federally protected fish (the Pecos gambusia) may occur in or near
the study area. Seven state-protected reptiles are present.

Wilderness and Significant Natural Areas (3.3.2.9)
Wilderness (3.3.2.9.1)

USFWS-managed Salt Creek Wilderness within the Bitter Lakes National
Wildlife Refuge, New Mexico, has been designated a wilderness area by Congress. 1
Potential wilderness areas within the proposed siting region include Sabinosa and
Mescalero Sands (Figure 3.3.2.9-1), both of which are designated wilderness study
areas.

Significant Natural Areas (3.3.2.9.2)

Significant natural areas within or near the area are the National Grasslands,
six national wildlife refuges, two national monuments, 14 natural landmarks and two
national grassland leased in blocks for rangeland (Figure 3.3.2.9-1).
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Table 3.3.2.7-1.

Fishes of the Texas/New
Mexico study area.

L-RAINAGE
SPECIES :RAME COMMON NAME STATUS |7 P o
lLepisosteus spatuls alligator gar s.c.” X
L. osseus longnose gar 5.C %
Dorosoma cepedianum gizzard shad X X X
Esox lucius northern pike £ X X
Hiodon alosoides goldeye X X
AStuyanax mexicanus Mexican tetra X X
Cucleptus eiongatus blue sucker i ¥ X
Icciabus bubalus smallmoutr buffalo s.c. l ¥ X
I. cyprinelius bigmoutr puffalo s.C. | X
I. niger black puffalo X X
Carpoides carplo river carpsucker c [ X X
Catostomus commersoni white sucker X X
Cyprinus carpio carp s.C X X X
Gila nigrescens Rio Grande Chub X X
Chrosomus erythrogaster redbelly dace X
Semotilus atromaculatus creek chuo X X
Pnenacobius mirabilis suckermouth minnow hS
Dionda episcopa roundnose X
Hybopsis gracilis flathead chu: X X
H. aestivalis speckled chut X X X
Hybognathus placita plains minnow X X X
H. nuchalis silvery minnow X
Pimephalus vicilas bullhead minnow c X
P. promelas fathead minnow o X X X
Campostoma anomalus soneroller X X X
Carassius auratus goldfish X X
Notropis jamaranus Rio Grande shiner X
N. lutrensis red shiner [« X X X
N. stramineus sand shiner C X X X
N. girardi Arkansas River shiner x X
N. percobromus pPlains shiner X
N. oxyrhynchus sharpnose shiner X
N. shumard: silverband shiner X
N. blennius river shiner X X
¥. potteri chub shiner X X
N. buccula smalleye shiner X
N. venustus blacktail shiner o X
N. volucellus mimic shiner X
N. buchanan: ghost shiner X
Notemigonus chrysoleucas golden shiner c X X
Ictalurus punctatus channel catfish s.C X X X
1. furcatus blue catfish s8.¢C X X X
1. melas black bullhead s.C X X X
I. natalis yellow bullhead s.c X X X
1. lupus headwater catfish X
Noturus gyrinus tadpole madtom X
Pylodictis olivaris flathead catfish X X X
Anguilla rostrata American eel X
Fundulus kansae plains killifish X X X
F. Zebrinus southwestern killifish X
Lucania parva rainwater killifish X
Cyprinodor rubrofluviatilis Red River pupfish X X
C. sp. Pecos pupfish X
Gambusia affinis mosquitofish X X
G. nobilis Pecos gambusgia X
Morone chrysops white bass [of X X
Micropterus salmoides largemouth bass s
M. punctulatus spotted bass s X X
Lepomis gulosus warmouth s X X
L. auritus yeallowbelly sunfish 3 X
L. cyanellus green sunfish s X X
L. punctatus spotted sunfish X
L. microlophus redear sunfish s X X X
L. macrochirus bluegill s X X X
L. humilis orange-spotted sunfish s X X
L. megalotis longear sunfish s X X X
Pomoxis annularis white crappie s X X
P. nigromaculatus black crappie S X
Perca flavescans yellow perch S X
Etheostoma lepidum greenthroat darter X
E. spectadile orangethroat darter X
Stizostedion vitreum walleye X
Percina caprodes logperch X X
Percina macrolepida bigscale logperch X
Aplodinotus grunniens freshvater Arum s.C X X
Moxostoma congestum gray redhorse X X
N. bairdi Red River shiner X
1199
P = Pecos
C = Canadian and Arkansas
R = Red
§ = Sport; C = Commercial 3-283
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the Texas/New Mexico geotechnically suitable
area (hatched).
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Table 3.3.2.8-2.

Endangered and threatened fish and wildlife
in the Texas/New Mexico High Plains area,
(Page 1 of 2).

L
NEW '
TIES F. i TEXAS TATU! ITAT
SPECIE EDERA. XA MEXICC STATUS HABITA
MAMMALS
Black-footed Ferret '
({Mustela nigripes) E E E Resident Frairie Dog Towns
BIRDS
Olivaceous Cormorant .
(Phalacrocorax olivaceus) T Occasional * Lakes, Reservoirs
Little Blue Heron
(Florida caerulea) T Occasional Breeder River Marshes
Mississippi Kite
(Ictinia mississippiensis) T Occasional Breeder Ripar:ar Woods
Black Hawk
(Buteogallus anthracinus
anthracinus) E Casual Riparian Woods
Zone~tailed Hawk
{Buteo albonotatus) T T Occasional Breeder Canyons
Bald Eagle
(Hallaeetus ieucocephalus) E E E Casual River valleys
Osprey
(Pandior haliaetus carolinensis) T T Occasional Breeder River Valleys
American Peregrine Falcon
(Falco peregrinus anatum E E E Casual All habitats '
Whooping Crane
{Grus americana) E E T casual? River Valleys and Marshes
Interior Least Tern
(Sterna albifrons athalassos) E T Occasional Breeder River Valleys
Rad-headed Woodpecker
(Melanerpes eruthrocephalus caurinus; T Occasional Breeder Riparian Woods
White-faced Ibis
(Plegadis chihi) T Casual River Valleys
Bell's Vireo
fVireo belli) T Occasional Breeder Riparian Shrubs, Woods )
Baird's Sparrow
(Ammodramus bairdi) T Winter Resident Grasslands
McCown's Longspur
(Calcarius mccowni) T Casual Shortgrass !
REPTILES
Central Plains Milk Snake
({lLampropeltis triangulum ;
gentilis) T Resident Grassland
Pecos Western Ribbon Snake '
(Thamnophis proximus diabolicus) T Resident Edges of Ponds, Streams
Texas Horned Lizard
(Phrynosoma cornutum) T Resident In Open Terrain i
Sanddune Sagebrush Lizard i
(Sceloporus graciosus arenicolus) T Resident Active Sand Dunes |
Texas Slider K
(Chrysemys concinna texana) T Resident Rivers, Ponds
Spiny Softshell Turtle
(Trionyx spiniferus hartwegi) T Resident Rivers. Reservoirs
Smooth Softshell Turtle
(Prionyx muticus) T Resident Rivers, Reservoirs




Table 3.3.2.8-2.

Endangered and threatened fish and wildlife
in the Texas/New Mexico High Plains area,
(Page 2 of 2).

NEW
SPECIES M I
SPECIE. FEDERARL TEXAS MEXICC STATUS HABITAT
AMPHIBIANS
Eastern Barking Frogc
(Hyiactophrune august: latrans) T Residen: Limestone Regions
Blanchard's Cricket Frog
({Acris crepitans blanchardi T Resident Pond, Stream Edges
FISHES
American Eel
fAnguilla rostrata) E Resident? Rivers, Streams
Blue Sucker '
(Cycleptus elongatus) T E Resident Large Rivers )
Gray Redhorse
(Moxostoma congestum' E Resident Rivers, lLarge Streams
Mexican Tetra
(Astyanax mexicanus/} T Res.)dent All wWater Bodies
Roundnose Minnow l
(Dionda episcogpa) T Resident | Creeks, Springs
Canadian Speckled Dace
{(Hubopsis aestivalis tetranemus) T Resident ,  Ravers (Below Ute Dam’ s
I i
Arkarsas River Shiner , h
(Notropis girardi) E Resident +  Ravers, Streams :
Silverband Shiner !
(Notropis shumardi) E Resident ! Large Rivers
Suckermouth Minnow
{Phenacobjus mirabilis) T Resident Streams with Grave. Bottoms
Pecos Pupf.sth
{Cyprinoden spl T Resident Sprangs, Sinks, Ponds i
Rainwater Killifish
fLucania parva) T Resident Swamps i
Greenthroat Darter
(Etheostoma lepidum) T Resident ; Vegetated Spranas
Bigscale logperch
(Percina macroiepida) T Resident Small Lakes, Rocky Silt Bottoms
Pecos Gambusia
{Gambusia nobilis) E E Resident Sinkholes, Springs
(XKnown from € localities)

E = Endangered

T = Threatened

‘Breeds west of study area.
iwinters outside of area.

3possibly ertirpated.
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Human Environment

HUMAN ENVIRONMENT (3.3.3)

The designated Texas/New Mexico region of influence (ROI) is shown in Figure
3.3.3-1. It includes the Texas counties of Bailey, Castro, Cochran, Dallam, Deaf
Smith, Hale, Hartley, Hockley, Lamb, Lubbock, Moore, Oldham, Parmer, Potter,
Randall, Sherman, and Swisher, and the New Mexico counties of Chaves, Curry, De
Baca, Harding, Quay, Roosevelt, and Union. Geographic areas analyzed other than
the ROI include areas of analysis (AOA) and potential base site locations. Attri-
butes which cannot be logically evaluated at the county level (e.g., air quality) are
explicitly defined when baseline data are presented. Potential base sites are located
in the vicinity of Clovis, New Mexico, and Dalhart, Texas.

Employment (3.3.3.1)

During the past decade, employment rates in both Texas and New Mexico have
been above the national average. Most of the unemployment in both states has been
in the large metropolitan areas. In the Panhandle and South Plains regions of Texas,
the unemployment rate has been below both the state and national averages, This is
also the case in Curry County, New Mexico. This favorable employment condition is
expected to continue as both states anticipate growth of local markets as a resuit of
population influxes.

Texas

The state of Texas possesses the following economic characteristics:

o A growth rate more than twice that of the United States as a whole
o A predominantly metropolitan and young population
o An economy that is well distributed across diverse economic sectors,

with greatest emphasis in manufacturing and trade
o A low level of unemployment

Tables 3.3.3.1-1 and 3.3.3.1-2 highlight detailed employment characteristics
of the Texas ROI. The former table indicates the relative dependence of the
region's economy on four sectors--government, comprising 17 percent of total
employment in 1976; services, with 15 percent; agriculture, with 11 percent; and
manufacturing, the source of 10 percent of 1976 regional employment. The
government and services 1976 employment shares in the region were slightly below
those for the state and nation, while the agricultural employment share was more
than double the corresponding shares for Texas and the U.S. The region's
manufacturing employment share was two-thirds that of the state and only one-half
that of the nation. Table 3.3.3.1-2 presents nine year employment growth figures
and indicates that the Texas ROI has grown at a pace just slightly faster than the
nation although the state of Texas has grown at almost double the national rate over
the 1967-1976 period. All of the industries experienced growth rates above 2.6
percent per year except the agriculture and government sectors where employment
declined in both sectors by 0.6 percent per year between 1967 and 1976.

Figure 3.3.3.1-1 presents historic and projected baseline labor force in the
Texas ROI from 1974 to 1994. It shows a sharp increase in the amount of
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employable workers from 1974 to 1980, then projects a short decline from 1981 to
1982 and then steady increase through 1994. Figure 3.3.3.1-2 presents the historic
and projected rate of unemployment from 1974-1994 in the 17-county ROL The
unemployment rate has remained very close to four percent over the past six years,
and is projected to remain at this level through 1994,

New Mexico ;

In the last half of the 1970s, the economy, population, and employment of New
Mexico expanded. But by 1980, inflation had moderated the significant economic
improvement of the past few years. Population growth was running at a 1.5 percent
annual rate of increase in 1977. Development of the state's energy resources and
the attractiveness of sunbelt living have been prime influences in this expansion.

Tables 3.3.3.1-3 and 3.3.3.1-4 highlight detailed employment characteristics
of the New Mexico ROI. Tables 3.3.3.1-3 indicates the relative dependence of the
region's economy on three sectors--government, comprising 28 percent of total
empioyment in 1977; agriculture, with 13 percent; and services, the source of 12
percent of 1977 regional employment. The ROI government sector employment
share is 50 percent greater than that of the nation. The agricultural employment
share is three times that of the nation.

Manufacturing and services traditionally dominate a well-balanced economic
base; however, in the New Mexico ROI, manufacturing is only one-third, and
services only two-thirds that of the corresponding national employment shares.

Table 3.3,3.1-4 presents 10-year employment growth figures and indicates that
the New Mexico ROl has grown very little relative to the state as a whole.
Employment has increased by only 1.6 percent per year between 1967 and 1977 in
the region, but increased by 3.3 percent per year statewide. Government sector
employment increased by 3,151 jobs, greater than the total of all the other sectoral
employment increases combined; however, its average annual growth rate was still
less than both the state and national figures. Both mining and agriculture
experienced employment declines over the 1967-1977 period in the New Mexico ROl

Figure 3.3.3.1-3 presents historic and projected baseline labor force in the
New Mexico ROI from 1970-1994. It shows a sharp increase in the amount of
employable workers from 1970 to 1980 and projects a slight increase from 1982 to
1994. Figure 3.3.3.1-4 presents historic and projected annual rates of unemploy-~
ment from (970 to 1994 in the seven-county ROI. The unemployment rate has
decreased slightly over the last decade from around six percent to 4.5 percent, and
is projected to remain at this level form 1982 to 1994.

Income and Earnings (3.3.3.2)

Income and earnings trends in Texas indicated growth in all economic sectors
during the 1970s. Nearly all sectors approached or exceeded a doubling of income
between 1970 and 1975. The Texas study area also showed gains in all sectors with
the exception of agriculture, which declined in the South Plains Region.

In New Mexico, only agriculture registered a decline in earnings during the
1970s. However, unlike Texas, manufacturing showed only modest increases, while
mining ranked as the fastest growing economic sector. Because of the state's
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Human Environment

energy resources, mining is expected to outpace all other activities in the early
1980s.

Both Texas and New Mexico have revenue structures that reflect a well-
balance framework. Sales tax revenues constitute the principal source, accounting
for one-fourth of the total in each state. Total revenues have grown at an average
annual rate of 13.8 percent in Texas and 8.4 percent in New Mexico. The largest
expenditure for both states was for education, which accounted for about half of the
total. In both states social services were the second largest expenditure.

Texas

Total earnings have exhibited little growth over the 1968-1978 period in the
Texas ROI. Table 3.3.3.2-1 highlights the Texas ROI earnings by major industrial
sector relative to individual counties in the ROI, the state of Texas, and the U.S.
These figures have been adjusted to 1978 dollars to account for inflation. It
indicates that the region's 1978 total earnings of $2,916.3 million were only about
four percent of the state total. Further, the region's annual earnings growth was
less than one-half that for Texas as a whole over the [968-1978 period. Disaggre-
gating earnings by industry, however, shows that earnings growth in several sectors
were relatively large-- manufacturing posted an 8.9 percent average annual growth
rate, while construciton, mining, and services had average annual gains of 6.2, 6.9,
and 4.5 percent, respectively. Government had a relatively small average annual
growth rate of 0.7 percent per year while agricultural earnings decreased by $412.2
million between 1968 and 1978 at an average annual decline of 11.7 percent.

Table 3.3.3.2-2 highlights per capita income and earnings shares by major
industry in the Texas ROI. The regions 1978 per capita income of $7,460 was
roughly 95 percent that of both Texas and the national figure. By industrial source,
manufacturing, services, and government contributed 14, 15, and 16 percent of 1978
earnings in the Texas ROI, respectively. The manufacturing sector earnings share
for the region was well below that of the state and nation. Both services and
government sectors kept pace with state earnings shares but were slightly lower
than the national figures in those industries.

New Mexico

Total earnings in the New Mexico ROI have also exhibited little growth over
the 1968-1978 period. Table 3.3.3.2-3 highlights the New Mexico ROI earnings by
major industrial sector relative to individual counties in the ROI, the state of New
Mexico, and the U.S. These figures are in 1978 dollars. It indicates that the region's
1978 earnings growth was less than one-half that for New Mexico over the [968-
1978 period. Disaggregating earnings by industry, however, shows that earnings
growth in several industrial sectors were relatively large--manufacturing, construc-
tion, mining, and services experienced average annual growth rates of 6.4, 5.4, 3.8,
and 3.2 percent, respectively. The government sector increased by 2.1 percent
annually and had 1978 earnings totalling more than manufacturing, construction,
mining, and services combined. Agricultural earnings dropped by 2.2 percent
annually between 1968 and 1978 from $123.0 million to $98.6 million.

Table 3.3.3.2-4 highlights per capita income and earnings shares by major
industry in the New Mexico ROI. The region's 1978 per capita income of $6,443 was
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Table 3.3.3.2-3. Earnings by economic sector, New Mexico
counties, 1968-1978 (in thousands of
1978 dollars). (Page 2 of 2)

CONSTRUCTION MANUFACTURING
COUNTY
1968 1978 s 1968 1978 s
Chaves 8,254 13,650 5.2 11,846 25,124 | 7.8 4
Curry 6,504 9,597 .0 7,905 1%,105 4.4
De Baca 366 675 6.3 105 153 | 5.5%
Harding 260 101 | -8.2¢% 491 976 |10.3%
Quay 1,292 4,015 | 12.0 724 1,390 | 6.7
Roosevelt 1,742 1,888 0.8 1,916 2,530 2.8
Union 696 2,346 | 12.9 205 432 | 9.8“
New Mexico ROI 19,0946 32,272 | 5.4 23,0166 42,710 | 6.4
Total State 264,064 517,492 | 7.0 237,330 430,710 | 6.1
United States | 62,388,750 | 79,872,000 | 2.5 | 303,099,380 [345,771,000 | 1.3
3817-2 \
SERVICES GOVERNMENT
counTY
1968 1078 A 1968 1978 A
Chaves 21,660 29,443 3.1 26,754 38,703 | 3.8
Curry 14,044 22,317 4.7 71,128 78,939 | 1.0
De Baca 699 751 0.7 1,558 1,897 | 2.0
Barding 117 132 1.3% 1,144 1,475 2.6
Quay 4,142 4,599 | 1.1 9,032 10,316 | 1.3
Roosevelt 3,769 4,492 1.9 13,886 21,474 | 4.5
Union 1,862 1,905 0.2 3,019 4,446 | 1.3
New Mexico ROI 46,2906 63,639 3.2 127,421 157,250 | 2.1
Total State 687,840 1,012,124 | 3.9 1,242,111 1,652,096 | 2.9
United States 153,226,880 (221,951,000 3.8 | 174,725,630 | 216,896,000 | 2.2
3817-2

15 = Average annual growth rate.

2(D) = Not shown to avoid disclosure of confidential information.

3(L) = Less than 10 wage and salary jobs.

“Rate in doubt because of large number of data points withheld by disclosure rules.
S— = Undefined.

SEstimate.

Source: BEA, July 1980.
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Human Environment

98 percent that of New Mexico's, but only 82 percent of U.S. per capita income. By
industrial source, government, agriculture, and services contributed 27, 17, and 1!
percent of 1978 earnings in the New Mexico ROI, respectively. The share of total
employment in manufacturing for the region and state was only seven percent, well
below one-third that of the national earnings share.

Public Finance (3.3.3.3)

Sales tax revenues constitute the principal revenue source in both states.
Total revenues have grown at average annual rates of 8.6 percent in Texas over the
1977-1979 period, and 8.4 percent in New Mexico over the 1975-1977 period (Annual
Report of the Comptroller, 1979 (Texas); New Mexico Statistical Abstract, 1978).

Population and Communities (3.3.3.4)

Table 3.3.3.4-1, shows population growth rates of 18 and 13 percent for Texas
and New Mexico, respectively, for the decade between 1965 and 1975. Both have
been among the 12 fastest growing states in the nation since 1970, primarily as a
result of in-migration.

Texas experienced a population growth of 10.9 percent between 1970 and 1975,
or 2 percent annually, well above the national average, and attributable to the large
amount of in-migration. In contrast to the national trend, population growth in
Texas, until recently, has occurred primarily in cities and metropolitan areas, rather
than in small towns or rural areas. The state's population is projected to increase
from an estimated 13.4 million in 1980 to 18.3 million by the year 2000.

In contrast to Texas, New Mexico experienced net out-migration during the
1960s, resulting in a growth rate of less than | percent annually. This trend has
been reversed since 1970 and net in-migration, combined with the highest birth rate
in the western United States, is expected to contribute to a high rate of growth in
the future. Net in-migration to the Albuquerque metropolitan area has counter-
balanced out-migration from rural areas in the past, although recent data suggest
that some rural counties are now experiencing net in-migration. New Mexico's total
population is projected to exceed 1.5 million by 1990.

Transportation (3.3.3.5)
Roads (3.3.3.5.1)

The principal routes are U.S. 82 and 180 (east-west) and U.S. 87, 285, and 385
and Interstate 22 (north-south). Figure 3.3.3.5-1 shows the principal federal and
state highways. Also shown is the annual average daily traffic for 1975. Numerous
county roads cross the area, connecting the cities and communities. Those with
populations over 1,000 are circled in Figure 3.3.3,5-1.

There are few topographic features that influence alignment or grades. Most
of the roadways are two-lane facilities, but the interstate route and some of the
federal and state routes are four lanes and all are adequate. Roads are generally of
good quality, with few capacity restrictions.

Load-carrying limits in New Mexico are the same for interstates, U.S.
highways, and state routes. These limits are 24,000 Ib for a single-axle truck, and
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Table 3.3.3.4-1. Population and employment in Texas/New
Mexico by year 1965-1975.

TEXAS NEW MEXICO
YEAR EMPLOYMENT POPULATION EMPLOYMENT POPULATION
1965 10,378,000 1,012,000
1966 10,492,000 1,007,000
1967 4,419,612 10,599,000 358,436 1,000,000
1968 4,566,630 10,819,000 362,128 994,000
1969 4,748,531 11,045,000 374,439 1,011,000
1970 4,777,239 11,236,000 376,007 1,023,000
1971 4,831,192 11,416,000 393,254 1,053,000
1972 4,963,583 11,603,400 412,503 1,076,300
1973 5,215,356 11,828,438 428,641 1,099,253
1974 5,403,836 12,017,132 440,327 1,119,049
1975 5,491,228 12,236,233 445,012 1,146,744

2163-1

Source: U.S. Department of Commerce, Bureau of Economic Analysis.
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42,000 tb for a tandem. Weights for multiple-axle vehicles are based on vehicle size
and axle spacing. Vehicles with more than six axles are discouraged because of
deteriorated road conditions and potential road damage. Width, height, and length
legal limits are 10 ft, 13 ft 6 in., and 65 ft, respectively.

In Texas, load-carrying limits vary with the type of road and there is regional
variation depending on road conditions. In general, on U.S. highways and interstates
the weight for a single axle is 13,000 Ib. For each additional axle, the maximum
weight/axle with a permit is 22,500 lb. On state routes, the maximum with a permit
is 18,500 lb per axle. Limitations on width also depend on the route. The interstate
limit is 14 ft, and right-hand lane travel only is permitted, no passing. Widths up to
28 ft can be permitted on state roads and U.S. highways, but clearance must be
received from all districts, and escorts are required in front and behind the vehicle.

Railroads (3.3.3.5.2)

The Chicago, Rock Island, and Pacific Railroad runs west to east via Vaughn,
New Mexico, and Amarillo, Texas. From Tucumcari, New Mexico, another branch
runs northeasterly through Dalhart to Oklahoma. At Dalhart a branch runs easterly
though Etter and Morse Junction,

The Atchison, Topeka, and Santa Fe Railroad services Vaughn, Clovis, and
Dalhart, Amarillo, and other cities.

The Colorado and Southern Railroad runs southeasterly through the northeast
tip of New Mexico and into Texas to Dalhart, where it intersects the Chicago, Rock
Island, and Pacific Ralroad. It then continues southeasterly to Amarillo.

Air Traffic (3.3.3.5.3)

Airline service is provided by the commercial airports at Clovis and Roswell,
New Mexico, and Lubbock, and Amarillo, Texas.

Energy (3.3.3.6)

Fuel Supply

Within the Texas/New Mexico region, there are numerous natural gas, crude
oil, and product oil pipelines. A map of the existing and proposed pipelines produced
from information supplied by the energy companies and the federal agencies is
presented in Figure 3.3.3.6-1. Projected fuel consumptions for the area are
presented in Table 3.3.3.6-1.

Electric Power Supply

The Texas/New Mexico study area is serviced by Region 22 of the Southwest
Power Pool (SWPP). Projected peak demands without M-X and resources are
presented for winter and summer conditions in Figures 3.3.3.6-2 and 3.3.3.6-3,
respectively. At present the majority of electric power is produced by burning
natural gas. Much of the projected increase in capacity will be generated with coal-
fired facilities.
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Figure 3.3.3
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Table 3.3.3.6-~1. Fuel consumption projections.

TEXAS NEW MEXICC
FUEL
1578 1085 199¢ 1978 1985 1990
Total Petroleum 448,520 398,150 403,030 42,910 34,97¢C 35,40¢

(10° BBLS)

Natural Gas {(Dry)

(10F £ 4,211,430 |4,000,860 | 4,169,320 213,700 203.010 211,560

Total Fuel 0Oil (Dist.) N .

(10° BBLS) 8,170 €5,420 €9,900 9,63C 7,76¢ 8,29¢C {

Diesel Fuel (Dist.) 25,23C 20,330 21,730 3,570 2,880 3,07¢

(10° BBLS)

Heating Fuel (Dist.) 1G,080 8,120 8,680 520 420 45¢C

(10°BBLS)

Gasoline

(10> BBLS) 201,990 169,270 160,990 18,920 18,920 15,08¢

Jet Fuel 28,540 28,540 31,130 2,790 2,790 3,050

(103 BBLS)

3310

1 Barrel = 42 Gallons
)
|
|
;
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Human Environment

A map of the existing and proposed transmission lines is shown in Figure
3.3.3.6-4.

Land Ownership (3.3.3.7)

Federal Land, Texas/New Mexico

The location of federal land is shown in Figure 3.3.3.7-1. Table 3.3.3.7-1
shows the amount of federal and BLM-administered land. The National Park Service
administers lands of historic, cultural, or scenic and recreational values. The major
National Park Service holding is the Lake Meredith National Recreational Area.
The Kiowa and Rita Blanca National Grasslands are administered by the U.S. Forest
Service. The Buffalo Lake National Wildlife Reserve is another large federal land
parcel managed by the U.S. Fish and Wildlife Service.

Private Land, Texas/New Mexico

Most of the land in the study area is privately owned. Chaves County is the
only New Mexico county with less than 50 percent privately owned land. Most of
BLM-administered land is located in the western part of the county. The other
counties are about 72 percent privately owned. Texas counties are almost totally
privately owned. Figure 3.3.3.7-2 shows the location of private land. Table
3.3.3.7-1 shows the number of acres of private land and the percentage of the total
land in each county.

State Land, Texas/New Mexico

In Texas the only state lands are those that have been acquired from private
owners. In New Mexico, lands were conveyed to the state by the federal
government as a condition of statehood. Figure 3.3.3.7-3 shows that at least two
sections in every township are owned by the state. Table 3.3.3.7-1 shows the
amount and percentage of state land by county.

Land Use (3.3,3.8)

Agricultural land uses are croplands and grazing lands. Many of the cropland
areas have irrigation systems that have increased productivity. Table 3.3.3.8-1
indicates the number of farms, total farmland acreage, and the percentage of total
farmland. Farming trends from 1950-1974 are shown in Table 3.3.3.8-2. Since 1950,
harvested areas in New Mexico have fallen 50 percent, and in Texas 30 percent, due
to water costs and other reasons.

Cropland productivity in the High Plains region of Texas is high. This
productivity zone, attributed to the Ogallala aquifer, extends west into portions of
eastern New Mexico. Approximately 28 percent of area is irrigated cropland.
About 60 percent is rangeland and the remainder nonirrigated farmland.

Table 3.3.3.8-3 shows the amount of cropland, harvested cropland, and pasture
land for the study area counties. As noted in the table, the proportion of the state's
total cropland is significantly higher in New Mexico (61.2 percent) than in Texas
(13.4 percent), Table 3.3.3.8-4 provides data on the value of the agricultural
products sold in the study area counties.
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Table 3.3.3.8-1. Farmland in Texas and New Mexico

study area counties, 1974.
NUMBER OF AVERAGE TOTAL ACREAGE | FARMLAND AS PROPORTION COUNTY FARMLAND AS
COUNT FARNS FARM §IZE 1 OF COUNTY LAND PROPORTION OF STATE
ACRES FARMLAND (PERCENTAGE.* FARMLAND (PERCENTAGE!
Texas
Bailey 479 878 420,800 78.7 c.3
Castro 616 944 581,500 103.2 0.4
Cochrar 297 1,376 408, 600 81.6 0.2
Dallam 345 2,783 960, 100 100.4 c.7
Deaf Smith 637 1,344 856,100 88.6 c.6
Hale 1,078 636 685,400 109.4 0.5
Hartley 196 4,657 912,800 95.9 c.7
Lamb 944 677 639,500 97.8 0.5
Moore 270 1,906 514,600 88.5 0.4
Oldhar 154 5,296 815, 600 86.3 0.€
Parmer 704 824 580, 100 105.5 0.4
Randall 486 1,089 529,200 90.5 0.4
Sherman 300 1,865 559,500 95.4 c.4
Swisher 699 800 559,200 97.5 0.4
Total or 7,205 1,252 9,023,000 - 6.
average
New Mexico
Chaves 517 5,316 2,771,600 71.2 5.9
Curry 636 1,316 837,200 93.3 1.8
DeBaca 177 7,198 1,274,000 84.5 2.7
Harding 175 7,874 1,377,900 100.9 2.9
Lea s12 4,404 2,254,900 80.2 4.8
Quay 607 3,22¢ 1,957,900 106.4 4.2
Roosevelt 205 1,691 1,530,200 97.4 3.2
urion 416 4,916 2,045,000 83.7 4.3
Total or 3,945 3,561 14,048, 700 - 29.9
average
Texas/New
Mexico Total 11,150 2,069 23,071,706 - ]
3212-1

Itncludes all

cropland, pastures, and grazing land except that on open ranges under government permit.

Z7abulated as being in the operator's principal county which is defined as the one with the largest value

of agricultural products produced.

total land.

Source:

Department of Commerce, 1977,
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This is where the operator reported all of the largest portion of his
As & result of this procuedure, several counties exceed 100 percent.




Table 3.3.3.8-2. Trends in farming in Texas and
New Mexico 1950-1974.

NUMBER ACREAGE IRRIGATELC HARVESTED
YEAR OF FARMS IN FARMS ACREAGE IN FARMS ACREAGE IN FARMS
Texas
1950 331,567 145,389,000 3,132,000 28,108,000
1954 292,947 145,813,000 4,707,000 24,885,00C
1959 227,071 143,218,000 5,656,000 22,236,000
1964 205,115 141,705,000 6,385,000 19,408,000
1969 213,550 142,567,000 6,888,000 19,825,000
1974 174,068 134,185,000 6,594,000 19,014,000
New Mexico
1950 23,599 47,522,000 655,000 1,898,000
1954 21,070 49,451,000 650,000 1,135,000
1959 15,919 46,293,000 732,000 1,077,000
1964 14,206 47,64€,000C 813,000 906,000
1969 11,641 46,792,000 823,000 1,008,00C
1974 11,282 47,046,000 867,000 976,000
3030-1

Source: Department of Commerce, 1977.
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Table 3.3.3.8-3. Cropland acreage in Texas/New Mexico
study area counties, 1974.

/
-~ CROPLAND USED CROPLAND AS
conr | oot | croraws | O FOR anigarep | PROPONTION OF
PERCENTAGE

Texas
Bailey 299,000 137,000 20,000 119,000 c.8
Castro 441,000 330,000 25,000 295,000 1.2
Cochran 254,000 138,000 6,000 89,000 0.7
Dallam 324,000 212,000 31,000 111,000 0.8
Deaf Smith 510,000 285,000 31,000 238,000 1.4
Hale 574,000 468,000 34,000 401,000 1.6
Hartley 217,000 130,000 12,000 84,000 c.6
Lamb 451,000 327,000 18,000 277,000 1.2 ;
Moore 228,000 154,000 11,00C 121,000 0.6
Oldham 98,000 35,000 17,000 15,000 0.3 i
Parmer 446,000 349,000 22,000 339,000 1.2
Randall 289,000 123,000 37,000 77,000 0.8
Sherman 342,000 232,000 21,000 161,000 2.9 ‘
Swisherx 400,000 278,000 39,000 252,000 1.1

TOTAL 4,873,000 3,198,000 324,000 2,579,000 13.4
New Mexico
Chaves 95,000 78,000 12,000 84,000 4.3
Curry 426,000 172,000 42,000 145,000 19.4
DeBaca 11,000 5,000 4,000 7,000 0.5
Harding 34,000 4,000 11,000 7,000 1.6
Lea 86,000 52,000 20,000 62,000 3.9
Quay 252,000 70,000 43,000 38,000 11.5
Roosevelt 346,000 181,000 58,000 84,000 15.8
Union 90, 00C 35,000 29,000 27,000 4.1

TOTAL 1,340,000 597,000 219,000 454,000 61.2
TEXAS/NEW
MEXICO 6,213,000 3,795,000 543,000 3,033,000 16.1
TOTAL

3033

Source: Department of Commerce, 1977.
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Table 3.3.3.8-4,

Market value of agricultural products,

Texas/New Mexico study area counties,

1974.
VALUE OF VALUE OF VALUE OF LIVESTOCK VALUE OF OTHER VALUE OF AGRICULTURAL
COUNTY AGRICULTURAL CROPS AND HAY AND LIVESTOCK PRODUCTS PRODUCTS AS
PRODUCTS SOLD (PERCENT OF PRODUCTS (PERCENT {PERCENT PROPORTIONAL OF STATE
(£1000'S) TOTAL} OF TOTAL) OF TOTAL) TOTAL (PERCENT)

Texas
Bailey 48,083 39.8 60.2 .0 0.8
Castro 204,810 30.1 69.7 0.2 3.6
Cochran 33,919 26.5 73.3 0.2 0.6
Dallam 64,233 33.4 66.5 0.1 1.1
Deaf Smith 266,871 19.3 80.7 c.o 4.7
Hale 136,017 50.0 49.9 0.1 2.4
Hartley 80,101 20.7 79.3 0.0 1.4
Lamb 67,734 74.3 25.4 0.3 1.2
Moore 101.819% 23.6 76.4 0.0 1.8
Oldham 33,731 6.2 92.3 1.5 0.€
Parmer 261,487 30.9 69.1 0.0 4.6
Randall 107,870 10.6 88.4 1.0 1.9
Shexman 103,445 28.0 71.9 0.1 1.8
Swisher 124,913 28.3 71.6 G.1 2.2

TOTAL 1,635,133 -_— — - 29.C
New Mexico
Chaves 84,146 20.6 79.4 0.0 le.l
Curry 59,479 36.9 63.0 0.1 11.4
DeBaca 6,562 15.3 84.7 G.0 1.2
Harding 5,415 3.3 96.6 0.1 1.0
Lea 24,710 29.8 €9.7 g.5 ‘.7
Cuay 27,352 15.8 84.1 0.1 5.2
Roosevelt 38,344 32.9 66.1 1.0 7.3
Union 38,580 8.1 91.8 .1 7.4

TOTAL 284,588 -_— — -_— 54.6
REGIONAL

TOTAL 1,919,721 13.2

Source: Department of Commerce, 1977,
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Figures 3.3.3.8-1 and 3.3.3.8-2 show the location of irrigated and nonirrigated
croplands. Approximately 50 percent of the proposed siting area is rangeland, and
50 percent of the livestock sold in Texas in 1974 was raised in the Texas portion of
the study area (Figure 3.3.3.8-3).

Approximately 60 percent of the study area is used for grazing and pasture
land. This grazing is entirely on private rangeland of the study area counties,
except Chaves County, New Mexico, where the BLM administers certain grazing
lands. Inventories of cattle and sheep are shown in Table 3.3.3.8-5. Cattle and
sheep inventories have generally decreased in the periods shown in the New Mexico
counties, while only the cattle inventory has decreased in the Texas counties.

Cattle feedlots are an important regional industry. Cattlé.-are shipped to the
region from as far away as New Hampshire. In New Mexico, nearly 60,000 cattle
are fed annually in feedlots. This represents about 10 percent of all cattle in the
region. It is an even larger industry in West Texas, with about 75 percent of the
1.47 million cattle in the Texas study area counties maintained in feedlots.
Approximately two-thirds of the cost and one-third of the weight of the beef are
added in the feedlots. The weight for the most part is fat, and it takes about nine
pounds of irrigated corn to put a pound of fat on a calf or steer. About 2 million
acre-ft of water are consumed annually, primarily for irrigated crops; the most
demanding of which is corn. Water-intensive agriculture is expected to decrease
about 7 percent by the year 2000. The decrease is in response to an increasing
shortage constraining development. For example, as water loss due to overdrafts of
the Ogallala aquifer continues, corn production will decrease. Since over 95 percent
of the com is used in regional feedlots, the feedlots may go out of business. Cattle
will either have to be shipped out of the region for fattening in other feedlots
(Colorado, Nebraska, Iowa, etc.) or the diet of Americans will have to accommodate
range fed beef.

Water-Based Recreation

Swimming, boating, fishing, and waterskiing are the major water-oriented
recreational activities. Other recreational activities such as picnicking and hiking
are also enhanced by the availability of nearby water. Tables 3.3.3.8-6 and
3.3.3.8-7 list major water bodies; these are located in Figure 3.3.3.8-4. Lake
Meredith is the primary source of water-based recreation in this region of Texas.

Off-Road Vehicle (ORV) Recreation

No designated or high-quality (greater than 2,000 annual visits) ORV use-areas
have been identified.

Hunting

Big game hunting is not an important activity because these species are
primarily in habitats east or north of the project area. For example, white-tailed
deer population estimates range from zero in 13 of the 15 High Plains counties of
Texas to 50 in Moore and Randall and 200 in Potter counties (Travis, 1980). An
annual aerial census of pronghorn shows that the bulk of the antelope herd is found
in the northern portion of the project area, in Oldham, Hartley, Dallam, Union,
Harding and Potter counties (Travis, 1980; Snyder, 1979). An inventory of the big
game in the High Plains Red River drainage area is shown in Table 3.3.3.8-8.
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Table 3.3.3.8-5.

Human Environment

Livestock inventories, Texas/
New Mexico study area counties

*Lesg than 500 sheep.

lpoes not include dairy cattle.

Sources: U.S. Department of Commerce, 1977: University of New Mexico, 1980.

(thousands of head). /
carrLE! SHEEP
STATE/COUNTY ) STATE STATE
1969 1974 =OTAL 1969 1974 TOTAL
NUMBER | NUMBER | oo oo | NUMBER | NUMBER | pooopen)
Texas
Bailey 42 47 0.4 6 3 0.1
Castro 149 186 1.4 6 30 1.0
Cochran 47 30 0.2 1 * —
Dallam 94 92 0.7 » * -
Deaf Smith 308 227 1.7 8 * -
Hale 101 93 0.7 3 3 0.1
Hartley 53 109 0.8 4 *
Lamb 51 a1 0.3 4 5 5.2
Moore 79 78 0.6 * *
Oldham 58 64 0.5 1 1 0.3
Parmer 192 158 1.2 1 3 0.1 '
Randall 164 % 0.7 4 1 0.03
Sherman 132 99 0.7 * * -
Swisher 108 142 1.1 1 1 0.03
Texas Totals 1,575 1,462 10.9 35 47 1.5
CATTLE SHEEP
STATE/COUNTY STATE STATE
1974 1978 TOTAL 1974 1978 TOTAL
NUMBER | NUMBER | (pppceny) | NUMBER  NUMBER | pppcewt)
New Mexico
Chaves 141 139 2.0 149 110 19.3
Curry 87 100 6.5 4 6 1.1
De Baca kL] 39 2.5 19 16 2.8
Harding 47 48 3.1 1 1 0.2
Quay 91 60 3.9 2 2 0.4
Roosevelt 89 66 4.3 3 5 0.9
Union 168 80 5.2 1 1 0.2
:2:3::‘1°° 661 532 4.3 179 141 24.7
1384-1
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Table 3.3.3.8-6.

Recreational lakes and streams

in the New Mexico study area.

LAKES WITH
COUNTY STREAMS GREATER THAN
40 SURFACE ACRES
Perico
Cimarron (100 mi) Clayton Lake
Carrizozo Weatherly Lake
Union Nortp Canadian (Seneca) Pasamonte Lake
Carrizo
Ute
Tramperos
Ute Ute Res.
Quay Canadian (50 mi) Tucumcari Lake
Hudson Lake
Conchas Canal
Plaza Largo
Frio La Tule Lake
Curry
Lewiston Lake
Roosevelt Salt €
seve Little Salt Lake
De Baca Pecos (80 mi) Red Lake
Alamogordo Res.
Rio Penasco (40 mi) Bitter Lakes (7)
Rio Hondo (47 mi)
Two Rivers Res.
Chaves

Arroyo del Macho
Rio Felix
Pecos (118 mi)

Roswell Saline
Zuber Lake
Lake Van
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Table 3.3.3.8-7. Recreational lakes and streamg
in the Texas study area counties.
COUNTY STREAMS LAKES
Carrizo
Pallam Mustang (West
Rita Blanca)
Cold wWater
Punta de Agua
Hartley Rita Blanca
Rita Blanca . .
Oldham Canadian Lake Meredith (portion)
Moore S. Palo Duro Lake Meredith (portion)
Palo Duro
Deaf Smith Tierra Blanca
Frio
Randall Palo Duro Buffalo Lake
Tierra Blanca
Parmer Frio
Running Water
Castro Rugnlng Water
Frio
Swisher Tule
Bailey Blackwater
Blackwater
Running Water
Hale Blackwater
Running Water
Cochran Sulphur Draw
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Table 3.3.3.8-8. Wildlife inventory estimates
in the High Plains drainage
area of the Red River.'!

HABITA
SPECIES (ACREST POP?I?:??ON
White-Tailed Deer 55,850 30
Mule Deer 73,260 380
Aoudad (Barbary Sheep) 55,850 150
Pronghoxrn _ -
Rio Grande Turkey 72,330 130
Ring-Necked Pheasant 1,239,770 47,850
Lesser Prairie Chicken - -
-Quail 2,578,830 23,200
Mourning Dove 3,070,000 185,520
Fox Squirrel 23,040 90
Ducks 35,370 176,850
Geese 35,370 35,370
2817

lrrom U.S5.D.A., Special Report, 1976.
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Table 3.3.3.8-9. Major parklands and recreational
facilities in New Mexico study
area counties.

COUNTY ADMINISTERING AGENCY PARK/ARER NAME

De Baca New Mexico Parks and Recreation Summer Lake State Park

Commission
Chaves New Mexico Parks and Recreation Bottomless Lakes State Park
Commission
U.S. Fish and Wildlife Service Bitter lLakes National Wildlife
Refuge
U.S. Forest Service Lincoln National Forest
(portion)
Curry No major parklands
Quay New Mexico Parkland Recreation Ute Lake State Parks
Commission
Roosevelt New Mexico Parks and Recreation Oasis State Park
Commission
U.S. Fish and Wildlife Service Grulla National Wildlife
Refuge
Union New Mexico Parks and Recreation Clayton Lake State Park
Commission
National Park Service Capulin Mountain National
Monument
U.S. Forest Service Kiowa National Grasslands
(portion)
Barding New Mexico Parks and Recreation Chicosa Lake State Park
Commission
U.S. Forest Service Kiowa National Grasslands
(portion)
San Miguel New Mexico Parks and Recreation Conchas Lake State Park
Commission
New Mexico Parks and Recreation Storrie Lake State Park
Commission
New Mexico Parks and Recreation Villanueva State Park
Commission
U.S. Forest Service Santa Fe National Forest
(portion)
U.S. Fish and Wildlife Service Las Vegas National Wildlife
Refuge
2864
Sources: New Mexico State Comprehensive Outdoor Recreation Plan 1976; State

Parks for New Mexico's Future 1975; Rand McNally Road Atlas,
Can., Mex.).
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Table 3.3.3.8-10. Major parklands and recreational
facilities in Texas study area
counties.

COUNTY ADMINISTERING AGENCY PARK/AREA NAME

Dallam U.S. Forest Service Rita Blanca National Grasslands

Sherman No major parklands

Moore National Park Service Lake Meredith National Recreation
Area (portion)

Potter National Park Service Lake Meredith National Recreation
hrea (portion)

National Park Service Alibates Flint Quarries National

Monument

Oldham No major parklands

Deaf Smith No major parklands

Randall U.S. Fish and Wildlife Service Buffalo Lake National Wildlife
Refuge

Texas Department of Parks and Palo Duro Canyon State Park
Wildlife (portion)

Parmer No major parklands

Castro No major parklands

Swisher No major parklands

Briscoe Texas Department of Parks and Caprock Canyon State Park

Wildlife
Bailey U.S. Fish and Wildlife Service Muleshoe National Wildlife Refuge
Lamb No major parklands

2865

Source: Rand McNally Road Atlas (U.S., Can., Mex.).
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Sacred Areas

Rock art sites are recorded for Winkler, Briscoe, Motley, Randall, Potter,
Armstrong, and Oldham counties. Caves, rockshelters, and rock crevices were
favored for internments, and graves associated with the Apache and Comanche are
known in Lubbock, Garza, and Crosby counties.

Also, sacred significance is attached to established trails and to rock cairns or
shrines established for ceremonial purposes along these trails. The removal of
Apache and Comanche peoples from these ancestral lands has eroded tribal
knowledge of traditional sites and features, and locations are poorly documented.

Socieconomic Environment (3.3.3.9.2)

There are no Native American reservations lease lands, grazing lands, or other
lands in the study area.

Archaeological and Historial Resources (3.3.3.10)

National and State Register Properties (3.3.3.10.1)

National Register properties are illustrated in Figure 3.3.3.10-1.

Archaeological Resources (3.3.3.10.2)

This area contains most of what is known as the Southern High Plains. It can
be divided into four geographically distinct areas (Figure 3.3.3,10-2). The Llano
Estacado is the largest. Aboriginal activities in this region were greatly affected by
the availability of water and approximately 90 percent of the sites recorded are
within one mi of a permanent or seasonal water source. The most archaeologically
important areas are the draws, their environs, and the margins of lakes and playas
(intermittent or now dry lakes). Paleoindian sites of up to one mi away from draws
have been mapped; playas are frequently bordered by dunes, which may contain
campsites dating as far back as the Paleoindian period; dune areas may also contain
Neoindian and Apache permanent or semipermanent agricultural villages. Kill sites
and campsites are found in the canyons and gullies of the north, east, and west edges
of the Llano, particularly near the heads of ephemeral streams draining off the
escarpment (Table 3.3.3.10-1).

The Canadian River Valley, in contrast to the Llano, contains no well known
Paleoindian sites, although some are adjacent to it. The best known period in this
area is the Neoindian, specifically the time between A.D. 1200 and 1450, when
sedentary agricultural villages are found along the Canadian River and its tributar-
ies. Sensitive areas in the Canadian River Valley would include village sites (on
terraces, ridge tops, and mesas), bottomlands, gullies and blind canyons, and caves
and rock shelters.

The Panhandle High Plains site types and distributions are largely tied to two
kinds of water sources and natural animal traps. Kill sites and campsites from all
periods can be expected. Mesa/butte tops and sides contain extensive campsites
from any period.

3-344
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Human Environment

Table 3.3.3.10-1. Numbers of recorded archaeological

sites in the southern portion of Llano

Estacado.
WITHIN STUDY AREA
COUNTY NUMBER OF RECORDED SITES

Cochran, Texas 2

Bailey, Texas 7

Hale, Texas 54; Plainview site on National Register

Lamb, Texas 22

Castro, Texas 2 ]

Parmer, Texas 7

Swisher, Texas 26

Curry, New Mexico 18

Roosevelt, New Mexico 296; Blackwater Draw locality No. 1/
Anderson Basin on National Register

ADJACENT TO STUDY AREA
COUNTY NUMBER OF RECORDED SITES

Crosby, Texas 31

Floyd, Texas 100; Floydada Country Club Site on
Nation Register

Hockley, Texas 5

Lubbock, Texas 175; Lubbock Lake Site and Canyon Lakes
District on National Register

Lynn, Texas 138

Terry, Texas 76

Garza, Texas 626; Cooper's Canyon Site, 0.S. Ranch
Petroglyphs, and Post-Montgomery
Site on National Register

Yoakum, Texas
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Paleontological Resources (3.3.3.10.3)

Important vertebrate fauna resources are found in Hemphill County. The
Hemphillian fauna is found in the upper 130 ft of the Ogallala Formation and could
be found in the Dalhart area. Pleistocene deposits on top of the Ogallala could aiso
contain fossils. Fossils along the western escarpment are not common, consisting
mostly of gastropods and seeds.

Construction Resources (3.3.3.11)

The M-X system will require substantial quantities of a number of construc-
tion resources to meet the needs of both direct and indirect construction activity.
Those resources considered most significant and deserving of mention are cement,
steel (mostly rebar steel), asphaltic oil, aggregate and lumber.

Cement (3.3.3.11.1)

Under the assumption that M-X is deployed in Texas/New Mexico the regional
cement supply is as shown in Table 3.3.3.11-1. The supply is in excess of the
demand and in most cases the state potential production is greater than the actual
production, leaving residual capacity (Table 3.3.3.11-2).

Steel (3.3.3.11.2)

Of all the steel utilized by the M-X system, 98 percent will be in the form of
reinforcing bar steel (rebar) employed in reinforced concrete construction. The
production of rebar takes place in plants much smaller in size than iron and steel
plants and which are much more frequent in their geographical distribution.
Producer of rebar exist in a number of states considered to be within the M-X
supply region: California, Oregon, Wahsington, Utah, Arizona, and Colorado. Their
combined estimated rebar capacity as of 1979 was over 1.5 million times annually
which exceeds the regional consumption by over half a million tons.

With deployment in Texas/New Mexido, the available supply of rebar increases
with the addition of suppliers in Texas and Alabama. Their combined addition
amounts to just in excess of 1.25 million tons. Which is more than double the
apparent 1978 regional consumption of just over 630,000 tons.

Asphaltic Oil (3.3.3.11.3)

The demand for asphaltic oil originates in two sources: as a component of
asphaltic concrete of which it makes up 5.6 percent by weight; and as road bed
coating and realing oil.

Excess capacity presently exists within the regional supply area and two
asphalt suppliers in southern California report that their combined capacity will be
over four times the peak year requirements for M-X. Spokes people for the two
companies indicated that the asphalt market is presently depressed due primarily to
a major change in federal transportation funding which has reduced highway
construction significantly.
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Table 3.3.3.11-1. Texas/New Mexico market area production \
of Portland cement by district, 1969-
1978.

THOUSANDS OF SHORT TONS
COLORADO,
LOUISIANA OKLAHOMA ARIZONA,
AND AND UTAH, AND
YEAR MISSISSIPPI MISSOURI KANSAS ARKANSAS TEXAS NEW MEXICO TOTAL
(1) (2) (3 (4 (5) (6) (7)
1960 1,366 2,370 1,503 1,345 4,359 2,238 13,181
1961 1,243 2,244 1,566 1,709 4,678 2,581 14,021
1962 1,480 2,301 1,548 1,802 4,870 2,550 14,651 '
1963 1,583 2,386 1,550 2,124 5,479 2,549 15,671
1964 1,701 2,331 1,567 2,144 5,600 2,413 15,756
1965 1,696 2,627 1,669 2,274 5,784 2,222 16,272
1966 1,739 2,623 1,724 2,353 5,919 2,191 16,549
1967 1,681 2,798 1,696 2,325 6,067 2,063 16,630
1968 1,578 3,723 1,858 2,366 6,421 2,274 18,220
1969 1,427 3,921 1,830 2,421 6,734 2,263 18,596
1970 1,289 3,897 1,687 2,083 6,501 2,598 18,055
1971 1,486 4,144 1,799 2,374 7,138 2,954 19,895
1972 1,602 4,329 1,986 2,604 7,884 3,145 21,550
1973 1,479 4,359 2,036 2,746 8,312 3,441 22,373
1974 1,699 4,298 1,996 2,695 9,961 3,351 24,000
1975 1,330 3,919 1,835 2,232 7,074 3,285 19,685
1976 1,551 4,334 1,950 2,620 7,438 3,524 21,417
1977 1,538 4,551 2,072 2,771 8,223 3,858 23,013
1978 1,586 4,620 2,063 2,774 8,624 3,899 23,566
3701

; Source: U.S. Department of the Interior, Bureau of Mines, Minerals Yearbook.
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Table 3.3.3.11-2. Portland cement capacity utilization
Texas/New Mexico market area, 1973-1978.

Colorado.
Louisiana Oklahoma Arizona.
Year and Missouri Kansas and Texas Utah, and
Mississippi Arkansas New Mexicce
1973 79.5% 90.4% 95.1% 80.9% 83.9% 72.4%
1974 64.2 83.4 82.0 78.3 79.2 62.3
1975 50.2 76.1 78.3 64.6 71.1 57.9
1976 70.7 83.8 83.8 75.6 76.5 62.1
1977 77.1 87.3 88.5 80.9 84.3 71.7
1978 79.6 89.4 85.5 80.4 79.3 70.3
Six Year-
Average 70.2% 85.1% 87.2% 76.8% 79.1% 66.1%

3730

Source: U.S. Department of the Interior, Bureau of Mines, Minerals Yearbook.
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Aggregate (3.3.3.11.4)

Aggregate is virtually a ubiquitously occuring resource which, in addition, is
transported only small distances because of both its low value and bulky nature.
With M-X deployment in Nevada/Utah preliminary field reports indicate that basin
fill is of good quality and that substantial recover exist throughout the deployment

area.
Lumber (3.3.3.11.5)

M-X peak year demand for lumber amounts to 0.3 percent of national
production and at present western lumber inventories and mill capacity are in excess
of demand. The demand level exerted by M-X related construction can be
considered no more than round-off error in production estimates.
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